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FOREWORD 


Dr.  William  David  Jenkins,  the  author  of  this  monograph,  was  one  of  the 
pioneers  of  Industrial  Medicine  in  Great  Britain  and  spent  the  majority  of  the 
years  of  his  professional  life  as  the  Chief  Medical  Officer  to  the  South  Metro¬ 
politan  Gas  Company. 

Before  his  untimely  death  in  November,  1945,  he  was  engaged  in  writing 
this  monograph  with  the  object  of  circulating  valuable  information  obtained  by 
direct  observation  and  study,  in  the  hope  that  it  would  be  of  service  to  his 
colleagues  both  working  in  the  field  of  Industrial  Medicine  and  engaged  in  the 
diagnosis  and  treatment  of  skin  diseases  amongst  the  workers  of  this  country. 

Few  would  fail  to  recognize  skin  diseases  of  occupational  origin  as  a  category 
of  industrial  disease  of  great  magnitude.  Inflammatory  conditions  of  the  skin 
are  seen  in  many  industries  ;  malignant  disease  in  but  few.  Dr.  Jenkins’s 
monograph  deals  with  the  more  specific  problems  found  in  the  gas  and  tar 
industry,  where  inflammatory  ulceration  and  epitheliomatous  conditions  result 
from  contact  with  tar,  pitch,  bitumen,  mineral  oil,  paraffin,  and  the  compounds, 
products,  and  residues  of  these  substances. 

The  importance  of  the  monograph  lies  in  the  fact  that  it  is  the  outcome  of 
one  man’s  continuity  of  interest  and  clinical  study  in  one  great  industry.  This 
information,  both  clinical  and  statistical,  was  collected  over  a  number  of  years 
with  the  greatest  care.  Dr.  Jenkins  became  a  specialist  in  the  particular  problems 
of  which  he  wrote,  and  all  would  acknowledge  the  intrinsic  value  of  the  mono¬ 
graph  and  the  human  interest  which  the  author  took  in  his  particular  work. 

Dr.  Jenkins  was  not  content  with  the  purely  academic  side  of  the  study  of 
the  dermatoses.  He  applied  his  mind  to  the  influences  of  the  working  environ¬ 
ment,  chemical  and  physical,  and  realized  that  prevention  was  the  keynote  of 
his  life’s  work.  This  principle  he  applied  with  great  energy,  and  the  ideal  of 
his  life  was  the  development  of  team  work  within  industry  as  one  of  the  import¬ 
ant  steps  in  the  prevention  of  industrial  disease. 


At  no  time  did  he  claim  to  be  original  in  research.  He  was  a  great  servant 
of  the  working  man  and  brought  his  intellectual  fearlessness  and  professional 
integrity  to  bear  with  great  force  on  the  day-to-day  medical  problems  of  industrial 
life.  The  value  of  this  monograph  is  that  it  illustrates  not  only  the  essential 
problems  of  a  specific  group  of  diseases  of  the  skin,  but  outlines  the  approach 
of  the  ideal  Industrial  Medical  Officer. 


A.  J.  Amor,  M.Sc.,  M.D.,  D.I.H.,  Principal  Medical  Officer , 
Imperial  Chemical  Industries. 

J.  C.  Bridge,  C.B.E.,  F.R.C.S.,  D.P.H.,  D.I.H.,  Late  H.M . 
Senior  Medical  Inspector  of  Factories. 

M.  L.  Dobbie-Bateman,  M.B.,  Ch.B.,  D.I.H.,  Medical  Officer , 
Harrods. 

E.  R.  A.  Merewether,  M.D.,  F.R.C.P.,  F.R.C.S.  (Ed.),  D.I.H., 
(Barrister-at-Law),  H.M.  Senior  Medical  Inspector  of 
Factories. 


December ,  1947. 


DERMATOSES  AMONG  GAS 
AND  TAR  WORKERS 


The  purpose  of  this  paper  is  to  show  that  given  certain  conditions  the  distillation 
of  coal  and  tar  is  not  as  productive  of  dermatoses  as  is  generally  supposed  and 
that  cutaneous  cancer  in  particular,  if  it  cannot  be  prevented,  can  at  any  rate  be 
cured  easily  when  it  does  occur,  with  a  minimum  of  inconvenience  and  loss 
of  working  time. 

This  paper  accordingly  describes  the  incidence  of  occupational  dermatoses 
among  the  employees  of  a  large  gas  undertaking  during  the  ten  years  1933-42. 

In  the  year  1938,  which  is  taken  as  an  average  year,  the  following  approxi¬ 
mate  figures  give  an  idea  of  the  extent  of  the  undertaking  : — 

1,000,000  tons  of  Durham  gas  coal  were  carbonized  with  the  production  of  : — 

a.  78,000,000  therms  of  gas, 

b.  11,250,000  gallons  of  tar, 

c.  20-30,000,000  gallons  of  ammoniacal  liquor, 

d.  500,000  tons  of  coke, 

e.  8-10,000  tons  of  spent  oxide  (ferric  sulphide),  produced  in  the  purifica¬ 
tion  process. 

In  addition  to  the  tar  above  mentioned  a  further  3,750,000  gallons  were 
distilled,  making  a  total  of  15,000,000  gallons  ;  4,250,000  gallons  of  refined 
tar  were  distilled  for  road  spraying.  The  remainder  yielded  26,000  tons  of 
pitch  after  distillation  of  creosote,  naphthalene,  anthracene,  light,  heavy,  and 
solvent  naphthas^  with  a  small  amount  of  benzole  and  toluene. 

There  are  few  publications  dealing  with  the  effects  of  tar  or  its  by-products 
on  the  skin  of  groups  of  gas  or  tar  workers. 

Hiller  (“  Occupational  Cancers  ”,  J.  indust.  Hyg.,  1930)  collected  data  of 
occupational  tar  cancers  in  U.S.A.  He  reported  19  cases  of  tar  cancer  :  11  were 
due  to  gas-works  tar,  1  to  coke-oven  tar  ;  the  remainder  were  due  to  mixed  tars. 

W.  B.  Wood  (“  Skin  Lesions  among  Tar  Workers  ”,  J.  Cancer  Res.,  1929) 
found  no  skin  lesions  among  750  gas  workers  and  so  concluded  that  low- 
temperature  tar  is  non-irritant. 

Brenner  (“  Ueber  den  Teerkrebs  in  Baden  ”,  Z.  Krebsforsch.,  1930,  31,  479) 
found  no  cancers  among  gas  workers  in  Baden.  He  attributed  this  to  the  per¬ 
fection  of  technical  installations  in  the  gas  works.  In  the  tar  distillery,  where 
conditions  were  not  so  good,  he  found  one  case  of  recent  cancer  and  one  of  warts. 
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Kerr  (“  An  Investigation  into  the  Health  of  Employees  in  Gas  Making 
Plants  ”,  Service  Publication,  Division  of  Industrial  Hygiene,  1927,  No.  7) 
found  that  43  out  of  370  gas  workers  in  Australia  whom  he  examined  had  skin 
eruptions — none  of  a  serious  nature. 

He  classed  33  as  directly  due  to  the  effects  of  high  temperature,  10  being 
non-occupational  in  origin.  No  special  occupation  was  predominant. 

Downing  (“  Cutaneous  Papillomas  among  Patent  Fuel  Workers  in  relation 
to  Malignant  Disease  ”,  J.  indust.  Hyg .,  1927)  describes  the  incidence  and 
characteristics  of  lesions  arising  from  contact  with  pitch  among  73  South  Wales 
patent  fuel  workers. 

E.  S.  Hunt  (“  Investigation  into  Incidence  of  Cancerous  or  Pre-cancerous 
Skin  Lesions  among  Tar  Workers  in  New  South  Wales  ”,  Med.  J.  Aust.,  1933) 
describes  the  findings  among  85  male  employees  of  a  Local  Authority.  The 
men  were  handling  tar  in  the  laying  of  streets. 

The  only  other  references  made  to  the  voluminous  literature  on  tar  cancer 
are  to  the  syntheses  of  1.2. 5. 6.  dibenzanthracene  by  Clar  in  1929,  the  proof  of 
its  high  carcinogenicity  by  Kennaway  in  1929,  and  its  preparation  in  a  highly 
pure  form  by  Cook  in  1930  ( Proc .  chem.  Soc .,  Lond.). 

It  is  inevitable  from  the  nature  of  the  process  of  gas  manufacture  that  the 
effects  of  tar  and  its  by-products  on  the  skin  will  figure  most  prominently  in 
this  paper. 

There  are,  however,  many  groups  of  workmen  in  the  undertaking  whose 
tasks,  complementary  to  the  process  of  gas  making,  do  not  involve  any  exposure 
to  tar  or  to  any  of  its  distillates.  Examples  are  meter  makers,  stove  repairers, 
capstan  operators,  tinsmiths,  and  cleaners,  to  mention  but  a  few.  These 
employees  are,  however,  exposed  to  the  effects  of  other  irritants,  e.g.,  soluble 
oils,  cutting  oils,  caustics,  varnishes,  paints,  etc. 

It  seems  desirable  for  purposes  of  clarity,  therefore,  to  describe  in  the 
first  place  the  incidence  of  acute  dermatitis  from  all  causes  irrespective  of  whether 
or  not  incapacity  was  caused,  and  subsequently  to  describe  the  incidence  of  warts 
and  epitheliomata  developing  specifically  from  the  effects  of  tar  or  its  distillates. 

The  employees  of  the  undertaking  can  be  separated  into  two  clear-cut 
groups  according  to  their  engagement  either  in  ( a )  manufacture  or  (b)  distribution 
of  coal  gas. 

The  gas  is  manufactured  in  four  separate  works  of  varying  size.  The 
general  method  is  identical  in  each  works,  varying  only  in  minor  details.  This 
enables  the  employees  in  these  works  to  be  considered  as  one  group. 

Distribution  is  concerned  with  the  delivery  of  the  gas  to  various  points 
required  and  entails  the  laying  of  pipes  of  various  diameters  in  the  ground 
and  eventually  in  buildings. 

It  is  advantageous  for  purposes  of  comparison  that  (a)  the  tar  resulting 
from  the  manufacture  of  gas  in  the  various  gas  works  is  conveyed  for  distillation 
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to  an  entirely  separate  works  (Tar  Distillery),  and  (b)  that  ammoniacal  liquor 
and  spent  oxide  are  similarly  conveyed  to  yet  another  works  (Chemical  Works) 
for  further  treatment. 

This  allows  of  grouping  of  the  employees  on  the  manufacturing  side  under 
headings — Gas  Works,  Tar  Works,  and  Chemical  Works. 

From  1933-9  smokeless  fuel  (coalite)  was  also  manufactured  in  another 
works.  In  September,  1939,  this  process  ceased  owing  to  Black-out  Regulations. 
The  experience  in  this  works  is  recorded,  though  it  extends  over  7  years  only. 

In  addition  to  the  facility  with  which  the  employees  in  the  undertaking 
can  be  grouped,  it  is  of  further  advantage  that  the  labour  turnover  is  low.  This 
is  of  an  average  rate  of  8-10  per  cent  per  annum  and  is  largely  composed  of 
female  clerical  workers  leaving  on  marriage.  It  is  accounted  for  by  the  desire 
of  employees  to  remain  in  the  Company’s  service  largely  on  account  of  the 
good  working  conditions  which  prevail,  the  contributory  pension  scheme,  with 
retirement  at  the  age  of  65  years,  together  with  various  other  advantages. 

This  low  turnover  has  enabled  observation  of  groups  which  are  almost 
stable  to  be  continued  uninterruptedly  over  the  10  years. 

Transfers  from  Gas  Works  to  Tar  Works  or  Chemical  Works,  and  from 
Works  to  Distribution,  are  relatively  few  in  number,  as  indeed  is  the  reverse 
process.  Men  usually  remain  within  their  own  department  except  for  pro¬ 
motion,  which  requires  transfer  from  one  gas  works  to  another  or  occasionally 
to  the  distribution  side.  Accidents  and  scheduled  diseases,  too,  occasionally 
necessitate  transfer.  Otherwise  the  groups  remain  static. 

The  personnel  engaged  in  the  various  branches  are  : — 


Chemical 

Coalite 

Gas  Works 

Tar  Works 

Works 

Works 

Distribution 

a.  1539^ 

b.  642 
c-  495  | 
d.  330  J 

234 

289 

96 

3034 

Total  6659 


In  computing  these  totals  clerical  workers  have  been  excluded  except  in 
the  case  of  the  tar  works,  where  the  offices  are  closely  adjacent  to  some  of  the 
processes.  Otherwise  all  workers  are  included. 

This  is  particularly  necessary  in  considering  the  effects  of  tar. 

In  the  gas  works  the  seasonal  nature  of  the  industry  resulting  from  the 
greater  demand  for  gas  in  winter  than  in  summer  requires  the  transfer  of  men 
engaged  in  maintenance  and  repair  and  other  work  in  the  open  air  during  the 
summer  into  the  retort  houses  in  the  winter. 

In  addition  to  this  seasonal  transfer  of  labour  within  a  works,  other  men, 
such  as  fitters  and  bricklayers,  work  as  often  inside  retort  houses  as  outside. 
Even  when  working  in  the  open  the  fitters  are  exposed  to  the  effects  of  tar  in 
greater  or  less  degree  from  time  to  time. 
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As  men  grow  old  they  are  transferred  to  less  arduous  duties,  which  invariably 
implies  removal  from  tar.  It  can  be  appreciated,  therefore,  as  is  proved  by 
experience,  that  it  is  impossible  to  exclude  contact  with  tar  at  some  time  in  greater 
or  less  degree  in  any  gas  worker  except  a  clerical  worker. 

The  same  general  statement  can  be  made  in  respect  of  the  chemical,  tar, 
and  coalite  workers,  though  for  the  reason  given  previously  the  clerical  staff 
of  the  Tar  Distillery  are  included  in  the  total  figures. 

A  brief  description  of  the  various  processes  in  the  various  works  is  necessary 
at  this  point. 

Gas  Manufacture. — The  Retort  Houses  in  which  the  coal  is  carbonized 
are  large  lofty  buildings  each  containing  a  battery  of  retorts  arranged  in  arches 


Fig.  i. — Photograph  of  Retort  House. 


five  tiers  high  (Fig.  i).  There  are  io  retorts  to  each  setting.  Bituminous  coal 
from  the  North  of  England  is  pushed  by  hydraulic  powered  machines  into 
horizontal  fireclay  retorts.  The  retorts  are  elliptical  in  shape,  20  ft.  long,  and 
fitted  with  iron  doors  at  each  end.  The  temperature  of  the  retorts  is  maintained 
at  approximately  13 5°  C.  by  means  of  producer  gas  obtained  from  heated  coke. 
This  process  is  known  as  high-temperature  carbonization. 

The  crude  gas  resulting  from  the  distillation  passes  up  vertical  ascension 
pipes  situated  at  the  ends  of  each  retort  into  a  larger  horizontal  pipe  situated 
at  the  top  of  the  setting  (hydraulic  main). 
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The  crude  gas  is  drawn  from  this  horizontal  main  through  (<2)  condensers, 
(b)  washers,  and  (c)  scrubbers,  in  which  the  bulk  of  the  tar  and  ammonia 
contained  in  it  is  removed. 

The  greater  portion  of  the  tar  is  collected  in  the  hydraulic  main,  in  which 
the  temperature  is  high.  Some  passes  forward,  however,  as  fog,  together  with 
lighter  constituents  that  are  not  condensed  at  the  temperature  of  the  hydraulic 
main.  This  is  removed  in  the  scrubbers.  The  tar  in  ammoniacal  liquor  is 
rich  in  low-boiling  constituents  and  contains  less  pitch  and  heavy  oils  than 
average  tar.  It  is  present  only  in  traces  in  the  liquor,  which  contains  ammonium 
carbonate,  ammonium  sulphide,  ammonium  chloride,  and  ammonium  thiocyanate 
and  polythionate.  The  ammonia  concentration  in  the  liquor  is  approximately 
2  per  cent. 

The  gas  then  enters  the  purifiers  in  which  sulphuretted  hydrogen  is 
removed  by  passage  of  the  gas  through  layers  of  ferric  oxide. 

Finally  crude  benzole  is  removed  from  the  gas  in  a  vertical  tower  by  washing 
the  gas  with  anthracene  oil,  after  which  the  gas  is  passed  into  the  holders  for 
distribution. 

At  the  conclusion  of  the  distillation  of  the  coal,  which  may  last  from  6 
to  12  hours,  the  residue — coke — is  pushed  mechanically  out  of  the  retorts  by  a 
ram.  It  is  then  quenched  with  water  and  conveyed  to  a  plant  for  grading. 
There  is  no  close  continuous  contact  with  tar  during  the  process  except  in  the 
case  of  men  concerned  with  the  maintenance  of  the  hydraulic  main  and  the 
condensers,  washers,  and  scrubbers. 

The  work  is  arranged  so  that  some  retorts  are  being  drawn  every  hour. 
In  practice  this  involves  exposure  for  about  30  to  40  minutes.  The  draw  is 
completed  in  this  period  normally,  the  stokers  resting  for  the  remainder  of  the 
hour. 

The  stokers  who  charge  the  coal  and  discharge  the  coke  keep  the  ascension 
pipes  clear  of  carbon,  clean  tar  from  the  retort  doors,  and  supply  the  producers 
with  hot  coke.  They  are  exposed  to  contact  with  crude  gas,  which  comes  out 
of  the  lower  retorts  immediately  after  charging.  This  contains  tar  in  vapour 
form.  This  exposure  is  slight,  intermittent,  but  regular.  The  crude  gas  which 
escapes  at  this  time  passes  up  in  front  of  the  settings  and  escapes  through  the 
roof  louvers. 

The  inside  of  the  retort  doors  becomes  coated  with  hot  tar  during  the 
process.  This  has  to  be  cleaned  regularly.  The  cleaning  is  done  by  means 
of  a  long  iron  scraper  wielded  by  the  stoker,  who  wears  gauntlet  gloves.  This  is 
the  only  time  at  which  contact  with  liquid  tar  may  occur.  Occasionally  it  takes 
the  form  of  the  accidental  burn  which  results  from  hot  tar  dropping  on  the  skin. 

The  hydraulic  main  attendant  who  works  on  top  of  the  settings  is  exposed 
to  this  crude  gas  as  well  as  liquid  tar.  In  the  manufacturing  process  the  hydraulic 
main  attendant’s  exposure  to  tar  is  infinitely  greatest. 
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Firemen  attend  to  the  clinkering  and  ashing  of  producers.  Scurfers,  as 
the  name  implies,  clear  the  inner  surfaces  of  the  retorts  while  empty.  Others 
maintain  the  coal  elevators  and  chutes  ;  in  addition  there  are  fitters  and  retort 
setters  (necessary  for  repair  maintenance  work),  all  of  whom  are  exposed  to 
contact  with  tar,  though  in  slight  degree. 

The  ferric  oxide  in  the  purifiers,  which  is  laid  in  wooden  trays,  absorbs 
sulphur  from  the  hydrogen  sulphide  present  in  the  gas  to  form  ferric  sulphide 
(spent  oxide).  From  time  to  time  this  requires  changing,  when  the  spent  oxide 
is  removed  from  the  purifiers  by  means  of  shovel  and  barrow  and  spread  loosely 
on  concrete  floors.  The  oxide  is  revivified  by  absorption  of  oxygen  from  the 
atmosphere  and  used  for  purification  of  gas.  Spent  oxide  contains  approximately 
i  to  2  per  cent  tar. 

In  short,  though  contact  with  tar  occurs  widely  in  a  gas  works,  it  is  in 
slight  degree  except  for  the  hydraulic  main  and  scrubber  yard  attendants. 

The  tar  and  crude  benzole  are  conveyed  to  the  tar  works  for  further  treat¬ 
ment  while  the  spent  oxide  and  ammoniacal  liquor  are  conveyed  to  the  chemical 
works. 

Tar  Distillation. — The  crude  tar  from  the  various  works  is  conveyed  by 
pipe  line  or  barge  to  the  Distillery.  There  it  is  stored  in  tanks,  whence  it  is 
pumped  into  the  distillation  units. 

The  stills  are  mainly  of  the  continuous  type,  though  a  few  are  of  the  inter¬ 
mittent  type.  The  continuous  still  lends  itself  to  automatic  control  of  all  kinds 
and  the  attendant’s  work  consists  mainly  in  keeping  watch  on  the  recording 
instruments  and  gauges  and  lubrication  of  pumps  and  engines. 

The  still  itself  consists  of  a  suitably  heated  furnace  in  which  a  coil  of  cast 
iron  piping  several  hundred  feet  long  is  arranged.  The  crude  tar  is  pumped 
through  this  tube  and  in  its  passage  becomes  heated  to  330°  C.  The  end  of 
the  tube  enters  a  large  vessel  (the  “  flash  off  chamber  ”).  On  reaching  this  the 
hot  tar  loses  its  volatile  constituents  and  passes  out  as  hot  liquid  pitch  through 
a  seal  pot  in  the  bottom  of  the  chamber  to  suitably  heated  storage  tanks  or 
walled  bays,  where  it  cools  and  solidifies.  The  hot  vapours  pass  upwards  from 
the  top  of  the  chamber  to  a  fractionating  column  in  which  they  are  condensed 
and  separated  continuously  into  six  fractions. 

The  intermittent  still  is  a  steel  vessel  of  up  to  8000  gallons  capacity.  This  is 
charged  with  crude  tar.  On  heating  the  still  the  six  fractions  are  distilled  seriatim. 
The  still  is  allowed  to  cool,  the  pitch  pumped  out,  and  the  process  repeated. 

The  fractions  are  as  follows 

Fraction  1. — Crude  benzole,  90  per  cent  distilling  below  170  C.  This 
consists  mainly  of  benzene,  toluene,  and  other  aromatic  hydrocarbons,  with 
small  quantities  of  phenols  and  pyridine  bases.  These  are  moved  by  washing 
with  10  per  cent  caustic  soda  solution  and  25  per  cent  sulphuric  acid  solution 
respectively.  The  crude  washed  benzole  is  then  refined. 


Fraction  2  (2  per  cent  Tar). — Heavy  naphtha,  90  per  cent  distilling  between 
170  C.  and  200°  C.  Phenols  present  to  the  extent  of  18  to  20  per  cent  are 
removed  by  washing  with  caustic  soda.  The  naphtha  is  re-distilled  to  produce 
solvent  naphthas,  and  fractions  rich  in  indene  and  styrene  are  obtained. 


Fig.  2. — Breaking  up  pitch. 


Fraction  3  (9  per  cent  Tar). — Light  creosote,  90  per  cent  distilling  between 
200°  C.  and  230°  C.  This  contains  55  to  65  per  cent  of  naphthalene.  This 
is  allowed  to  cool  in  large  vessels  fitted  with  stirring  gear.  The  naphthalene 
is  deposited  as  crystals,  which  are  removed  by  centrifugal  machines.  The  oil 
passing  through  contains  23  per  cent  phenols. 


Fraction  4  (5  per  cent  Tar). — Middle  oil,  90  per  cent  distilling  between 
2301  C.  and  270''  C.  is  liquid  at  ordinary  temperatures.  It  is  used  for  timber 
creosoting  and  coal  gas  washing. 

Fraction  5  (14  per  cent  Tar). — Heavy  oil,  90  per  cent  distilling  between 
260  C.  and  3 io°  C.  is  cooled  and  filtered  like  Fraction  3  to  produce  crude 
anthracene.  The  filtered  oil  is  the  basis  of  high-grade  creosotes. 

Fraction  6. — Base  creosote  boils  above  300°  C.,  is  used  in  the  blending  of 
road  tars  which  set  slowly  and  are  very  durable. 

Pitch  (65  per  cent  Tar). — The  pitch  produced  has  a  softening  point  of  8o°  C. 
While  still  liquid  it  is  blended  with  proportions  of  Fractions  3,  4,  5,  and  6  to 
produce  road  tars.  This  blending  takes  place  in  vessels  with  a  stirring  gear 
and  the  resulting  product  is  transferred  to  tanks.  Thence  it  is  pumped  into 
vehicles. 

The  pitch  which  is  allowed  to  cool  and  solidify  is  broken  up  by  hammers 
and  wedges  or  other  means  and  disposed  of  in  loose  condition. 

The  processes  are  enclosed  and  contact  with  the  crude  tar  and  the  end- 
products  mainly  arises  at  the  beginning  and  end  of  the  processes  except  when 
repairs  are  necessary.  Plant  operatives  normally  are  little  exposed  to  tar  or  pitch. 

The  handling  of  pitch,  whether  in  liquid  or  solid  state,  leads  to  considerable 
exposure.  In  the  first  case  vapours  are  given  off  while  the  pitch  is  being  run 
into  receptacles  or  into  the  cooling  beds.  Their  effects  are  readily  perceptible 
to  anyone  staying  in  the  vicinity  for  a  moderate  length  of  time. 

In  the  solid  state  the  breaking  up  of  the  pitch,  which  is  extremely  brittle, 
leads  to  the  production  of  large  amounts  of  very  fine  dust  (Fig.  2). 

Chemical  Works. — The  spent  oxide  and  ammoniacal  liquor  resulting  from 
the  coal  distillation  in  the  gas  works  are  conveyed  by  barges  to  the  chemical 
works  for  the  manufacture  of  sulphuric  acid  and  ammonium  sulphate. 

The  spent  oxide  is  unloaded  and  wheeled  bv  barrow  from  a  dump  to  the 
kilns,  into  which  it  is  shovelled.  It  is  roasted  in  a  slow  current  of  air,  producing 
suphur  dioxide  gas.  The  hot  gas  and  excess  air  ascend  a  Glover  tower  down 
which  is  flowing  strong  sulphuric  acid  containing  dissolved  oxides  of  nitrogen. 
The  purpose  of  the  oxides  of  nitrogen  is  to  catalyse  the  union  of  sulphur  dioxide 
with  oxygen  and  water  vapour  to  form  sulphuric  acid.  On  leaving  the  Glover 
tower  the  gases  flow  through  a  series  of  very  large  lead  chambers.  During 
their  passage  through  the  chambers  the  water  content  of  the  gases  is  adjusted 
by  means  of  fine  water  sprays  and  oxides  of  nitrogen  introduced  to  make  up 
for  working  loss.  These  oxides  are  obtained  by  the  catalytic  oxidation  with 
platinum  of  ammonia  from  gas  liquor.  A  large  part  of  unchanged  oxides  of 
nitrogen  left  when  the  gases  leave  the  last  chamber  is  recovered  in  a  Gay 
Lussac  tower.  The  kilns  are  emptied  by  means  of  a  large  scoop  and  the  hot 
oxide  is  wheeled  to  a  dump. 

The  ammoniacal  liquor  is  pumped  from  the  barges  and  stored  in  large  tanks. 


Sulphate  of  ammonia  is  manufactured  by  releasing  gaseous  ammonia  from 
the  gas  liquor  by  boiling  in  closed  stills  with  steam  and  milk  of  lime.  The 
ammonia  so  obtained  contains  excess  steam  and  impurities  from  the  gas  liquor. 
The  gases  are  bubbled  through  a  dilute  sulphuric  acid  bath  in  which  ammonia 
only  is  absorbed.  Sulphate  of  ammonia  crystallizes  out  in  the  bath  and  is 
pumped  out  with  mother  liquor.  The  crystals  are  separated  in  a  centrifuge, 
washed  with  dilute  ammonia  and  water,  and  conveyed  to  a  drying  tower. 

The  gas  which  leaves  the  acid  bath  is  called  ‘  foul  gas  ’  or  ‘  devil  gas  ’. 
It  contains  15  to  20  per  cent  sulphuretted  hydrogen,  80  to  84  per  cent  carbon 
dioxide,  and  small  quantities  of  prussic  acid  gas,  pyridine,  and  volatile  hydro¬ 
carbons.  This  gas  is  purified  by  burning  in  the  kilns  of  the  sulphuric  acid  plant. 
In  this  way  the  sulphuretted  hydrogen  is  eventually  converted  into  sulphuric 
acid  and  the  other  poisons  completely  destroyed  by  combustion. 

The  ammonia-free  liquor  leaving  the  still  contains  phenolic  bodies. 

Though  the  processes  are  in  closed  circuits,  there  is  exposure  to  tar  in  the 
handling  of  the  spent  oxide  and  to  a  lesser  degree  of  the  ammoniacal  liquor. 
Spent  oxide  has  1  to  2  per  cent  tar  and  ammoniacal  liquor  traces  only.  Never¬ 
theless  this  exposure  to  the  slight  traces  is  fairly  continuous  over  a  long  period 
of  years. 

Coalite  Manufacture  (Low-temperature  Carbonization). — In  this  pro¬ 
cess  coal  is  distilled  in  vertical  iron  retorts  each  9  ft.  long  and  containing  eleven 
tubes  for  fuel  and  one  for  gas.  The  retorts  are  arranged  in  batteries  or  groups 
of  36. 

The  working  temperature  of  between  6oo°  C.  and  620  C.  is  obtained  by 
using  gas  from  which  light  oils  have  been  removed. 

The  top  of  a  retort  is  closed  by  a  mild  steel  cover  fitting  into  a  water  seal. 
At  the  bottom  end  is  a  hinged  door.  Below  each  pair  of  retorts  is  a  common 
cooling  chamber  with  a  water-sealed  discharge  door. 

The  process  of  charging  and  discharging  a  retort  takes  place  every  4  to 
5  hours. 

The  pair  of  retorts  to  be  discharged  are  isolated  from  the  hydraulic  main 
by  lowering  an  antidip  seal.  The  door  of  the  cooling  chamber  is  opened  and 
the  coalite  dropped  on  a  conveyor  belt.  This  door  is  then  closed  and  the  bottom 
doors  of  the  retort  opened. 

On  the  charging  stage  above  the  retort  lids  are  removed. 

The  topmen  then  push  the  carbonized  fuel,  by  means  of  a  large  discharging 
tool,  into  the  cooling  chambers.  When  all  the  fuel  is  cleared  the  bottom  doors 
are  closed  and  the  tops  of  the  tubes  augured  to  prevent  accumulation  of  carbon. 

Coal  is  then  run  into  the  retort  tubes  from  an  overhead  skip  and  the  retort 
covers  replaced. 

A 

The  gas  is  led  into  a  tar  precipitator,  thence  through  condensers  and 
benzole  scrubbers  to  the  gas  holder. 
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During  the  process  of  discharging  and  charging  the  retorts  the  topmen 
stand  over  the  open  retort.  They  are  enveloped  in  clouds  of  crude  gas  which 
rises  from  the  retort  until  its  discharge  is  complete.  Their  clothes  and  clogs 
become  impregnated  with  tar  in  consequence.  The  retort  covers  are  covered 
with  tar,  as  also  is  the  charging  stage. 

Contact  with  tar  vapours  is  greater  in  this  process  than  in  the  tar  distillery 
or  gas  works. 

Distribution. — Contact  with  tar  or  pitch  is  confined  to  those  occasions 
when  pipes  require  coating  with  either  of  the  materials.  The  pitch  is  heated 
for  this  purpose  and  gives  off  vapours.  Tarred  yarn  is  also  used  for  making 
joints.  Contact  is  slight  and  intermittent. 

Composition  of  the  Tars. — The  tar  resulting  from  the  high-temperature 
carbonization  in  the  gas  works  is  known  as  ‘  horizontal  ’  or  ‘  high  aromatic  ’ 
tar,  whereas  the  tar  resulting  from  the  low-temperature  carbonization  in  the 
coalite  works  is  known  as  ‘  vertical  ’  or  ‘  non-aromatic  ’  tar. 

The  differences  between  the  two  types  are  best  understood  from  a  brief 
description  of  the  mechanism  of  the  carbonizing  process.  This  can  be  roughly 
divided  into  two  parts  :  (i)  Evolution  of  primary  volatile  products  ;  (2)  Cracking 
of  the  primary  products  by  contact  with  the  heated  retort  and  hot  coke. 

The  type  of  tar  produced  by  any  type  of  carbonizing  process  depends  on  the 
extent  to  which  the  cracking  occurs.  As  the  result  of  the  decomposition  of 
coal  on  carbonization  primary  tar  is  produced  at  about  450°  C.  This  contains 
a  large  proportion  of  paraffins,  unsaturated  bodies  such  as  olefines,  the  ring 
compounds,  naphthenes  (substituted  naphthalenes  and  large  proportions  of 
oxygenated  bodies  including  phenol  and  its  homologues). 

Benzene  and  naphthalene  are  practically  absent,  there  being  only  a  small 
proportion  of  pitch  and  no  free  carbon. 

When  the  primary  tar  is  cracked,  i.e.,  further  heated  in  vapour  form,  it 
produces  gas,  water  and  the  normal  type  of  coal  tar. 

At  high  temperatures  the  paraffins  are  almost  completely  destroyed — side 
chains  are  broken  off  the  substituted  naphthalenes,  etc.,  side  chains  and  oxygen 
are  broken  off  from  the  phenols,  and  benzene,  naphthalene,  and  more  highly 
condensed  ring  compounds,  such  as  anthracene,  are  produced.  A  large  amount 
of  highly  complex  hydrocarbons  is  formed  by  polymerization  to  give  pitch 
and  substances  insoluble  in  solvents  known  as  free  carbon. 

The  various  coal  tars  can  be  arranged  in  ascending  order  of  the  degree 
of  cracking  they  have  undergone,  viz.  : — 

1.  Low-temperature  tar, 

2.  Blast-furnace  tar, 

3.  Vertical-retort  tar, 

4.  Horizontal-retort  tar 

5.  Coke-oven  tar 


|  approximately  similar. 
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Accordingly  there  is  a  progressive  reduction  in  the  content  of  phenols, 
paraffins,  and  unsaturated  hydrocarbons,  and  a  progressive  increase  in  naphtha¬ 
lene,  anthracene,  and  similar  complex  ring  compounds  and  in  pitch  and  free 
carbon  content. 

In  the  gas  works  the  tar  is  collected  as  has  been  shown  at  various  stages 
in  the  purifying  system,  the  greater  proportion  being  collected  in  the  hydraulic 
main.  The  temperature  in  the  main  is  high,  but  some  of  the  tar  passes  forward 
as  fog,  together  with  the  lighter  constituents  that  are  not  condensed  at  this 
temperature. 

This  remainder  is  removed  by  the  water  scrubbers  and  afterwards  separated 
from  the  liquor,  which  is  rich  in  low-boiling  constituents  and  contains  less  pitch 
and  heavy  oils  than  the  average  tar. 

The  tar  therefore  to  which  all  the  employees  under  consideration,  with 
the  exception  of  the  coalite  workers,  are  exposed  in  varying  degrees,  is  a  high 
aromatic  tar. 

INCAPACITATING  OCCUPATIONAL  DERMATITIS 

It  is  generally  believed  that  coal  and  tar  distillation  expose  the  workers  to 
a  high  risk  of  acute  occupational  dermatitis.  The  following  list  ( Table  I) 
includes  all  persons  who  have  been  incapacitated  for  three  days  or  more  by 
acute  occupational  dermatitis  in  the  period  under  review. 

Analysis  of  this  list  reveals  an  exceptionally  low  rate  of  incapacitating 
dermatitis  from  all  causes — 20  cases  in  10  years  with  427  weeks  lost  time. 
Except  for  the  kitchen  cleaner  the  total  lost  time  would  have  been  167  weeks. 
This  case  presented  many  difficulties — she  was  the  widow  of  an  employee,  was 
treated  very  sympathetically,  and  a  lump  sum  settlement  refused  in  her  own 
interests. 

Expressed  as  percentages  the  rates  of  incidence  are  : — 
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Of  the  12  cases  in  the  gas  works  4  only  were  stokers,  2  of  whom  developed 
dermatitis  consequent  on  the  treatment  of  minor  injuries  with  flavine.  Of  the 
remainder,  the  two  laboratory  attendants  were  affected  by  use  of  alkaline  cleansers. 
The  crane  boy,  coke  plant  attendant,  and  greaser  (woman)  were  affected  by 
mineral  oil,  grease,  and  dust  ;  the  benzole  plant  fitter  by  contact  with  crude 
benzole,  and  the  labourer  by  dust  from  an  alder  tree.  (Whilst  cutting  down 
an  alder  tree  in  one  of  the  works  he  developed  an  erythema  of  the  face,  neck, 
forearms,  and  hands  which  later  became  generalized.) 
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Only  in  two  stokers  and  a  pipe  fitter  could  the  dermatitis  be  attributed 
to  tar.  Even  in  these  cases,  particularly  the  stokers’,  heat  and  dust  were  just 
as  likely  to  be  the  responsible  agents. 


Table  I. — Cases  of  Incapacitating  Dermatitis  (1933-42). 


Name 

Occupation 

Age 

Years 

Service 

Y  EARS 

Lost  Time 
Weeks 

Gas  Worl 

H.  W.  C. 

cs  (3006  at  risk) 

Stoker 

30 

IO 

Papulo-vesicular  eruption 

18 

C.  L.  L.  .  . 

Stoker 

38 

IO 

legs  and  feet 

Pustular  folliculitis  legs’  and 

4 

R.  J.  J.  •• 

Stoker 

45 

l8 

thighs 

Generalized  papulo-vesicular 

13 

W.  D.  .  . 

Stoker 

47 

I  2 

eruption  (flavine) 
Papulo-vesicular  eruption 

7 

F.  B. 

Pipe  fitter  .  . 

54 

14 

forearms  (flavine) 
Papulo-vesicular  eruption 

3 

P.  P. 

Laboratory  cleaner 

6s 

40 

forearms 

Moist  erythema  left  hand 

38 

D.  D. 

Coke  plant  attendant 

51 

33 

and  fingers 

Papulo-vesicular  eruption 

16 

O.  B. 

Fitter,  benzole  plant 

56 

21 

hands  and  fingers 

Moist  erythema  hands  and 

8 

W.  E. 

Laboratory  attendant 

41 

2 

forearms 

Papulo-vesicular  eruption 

2 

R.  S.  D.  .  . 

Crane  bov  .  . 

17 

1 

fingers  (picric  acid) 

Pustular  folliculitis,  sacral  and 

5 

H.  L. 

Labourer 

45 

i7 

gluteal  regions 

Generalized  erythema  (alder 

15 

E.  N.  (Mrs.) 

Greaser 

26 

6  months 

tree) 

Papulo-vesicular  eruption 

1 

Tar  Worl 

W.  H.  G. 

ts  (234  r.t  risk)  : — 
Cooper 

39 

18 

left  hand 

Papular  eruption  forearms 

130 

17 

Chemical 

G.  F.  M. 

Works  (289  at  risk)  : — 
Boiler  stoker  .  . 

49 

15 

and  hands 

Moist  ervthema  fingers  and 

3 

Coalite  W 

P.  J.  T.  .  . 

orks  (96  at  risk)  : — 
Stoker 

34 

5 

hands 

Erythema  dorsum  of  hands 

4 

Distributi 

W.  G.  P. 

on  (3034  at  risk)  : — 
Capstan  operator  .  . 

19 

2 

Erythema  hands  and  fore- 

3 

D.  B.  (Mrs.) 

Stove  cleaner  .  . 

37 

2 

arms 

Papulo-vesicular  eruption 

4 

F.  H.  (Mrs.) 

Capstan  operator  .  . 

48 

1 

hands  and  fingers 

Moist  erythema  hands  and 

4 

J.  P.  (Mrs.) 

Capstan  operator  .  . 

38 

1 

forearms 

Moist  erythema  hands  and 

2 

Kitchens 

V.  J.  (Mrs.) 

Cleaner 

36 

2 

fingers 

Moist  dermatitis  fingers  and 

5  years 

hands 
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Of  the  single  eases  in  the  tar  works,  ehemical  works,  and  smokeless  fuel 
works  only  two  could  he  ascribed  to  the  effects  of  tar — the  stoker  in  the  form 
of  tar  vapour,  the  cooper  in  the  form  of  liquid  tar.  The  boiler  stoker  was 
affected  by  mineral  oil  used  for  hand  cleansing. 

The  capstan  operators  (all  women)  were  affected  by  soluble  and  cutting 
oils.  No  contact  with  tar  was  possible  in  these  cases.  Similarly  the  kitchen 
cleaner  did  not  encounter  tar  in  the  course  of  her  duties.  The  causative  agent 
in  her  case  was  washing  soda.  The  stove  cleaner  was  affected  by  paraffin  used 
in  her  duties. 

It  would  appear,  therefore,  that  risk  of  acute  incapacitating  dermatitis  in 
the  undertaking  is  very  small,  and  that  the  risk,  small  as  it  is,  is  three  times  greater 
on  the  production  than  the  distribution  side. 

The  percentage  of  cases  which  can  be  attributed  directly  to  tar  is  a  fraction 
of  the  total,  which  is  made  up  largely  of  cases  not  exposed  to  tar  and  therefore 
attributable  to  other  well-known  agents. 

In  brief,  acute  incapacitating  dermatitis  is  more  likely  to  arise  from  other 
agents  necessary  to  the  working  of  the  processes  than  from  tar. 

NON-INCAPACITATING  OCCUPATIONAL  DERMATITIS 

Analysis  of  Table  II  shows  the  incidence  of  non-incapacitating  occupational 
dermatitis  in  the  io-year  period.  These  cases  were  transferred  to  other  duties 
temporarily  and  treated  in  the  various  Works  Dressing  Stations  without  loss 
of  working  time. 

The  rate  is  approximately  double  the  rate  of  incapacitating  dermatitis, 
though  still  remarkably  low. 

The  gas  works  incidence  of  40  as  against  18  from  the  other  sections  is  in 
the  proportion  of  9  :  4  as  against  3  :  2  in  the  case  of  incapacitating  dermatitis. 

The  two  main  groups  affected  were  stokers  (9)  and  retort  house  fitters  (10). 
The  remainder  were,  with  the  exception  of  the  women  (6),  a  fair  cross-section 
of  the  various  types  of  workmen  employed  in  the  ancillary  processes. 

One  case  of  erythema  of  the  face  and  forearms  has  occurred  among  the  coke 
loaders.  A  papulo-vesicular  eruption  occurred  in  one  coke  attendant.  There 
is  no  evidence  that  coke  dust  per  se  has  any  effect  on  the  skin.  Direct  questions 
as  to  irritation  from  coke  dust  have  always  led  to  negative  answers. 

The  stokers  form  22  per  cent  of  the  total  cases  occurring  in  the  works.  In 
relation  to  their  numbers  this  indicates  a  greater  risk  of  non-incapacitating 
dermatitis  on  their  part.  The  risk  is  similar  to  that  incurred  by  retort  house 
fitters  who  work  in  the  same  surroundings. 

The  eruptions  in  stokers  are  of  three  types  :  an  erythema  of  face,  fore¬ 
arms  or  hands  (3)  ;  a  pustular  folliculitis  of  the  legs  (4)  ;  and  a  papular  or 
papulo-vesicular  eruption  of  the  hands  and  fingers  (2). 


17 


The  erythematous  type  is  attributable  to  the  effects  of  tar  vapour  and  is 
similar  to  that  found  in  the  other  gas  works  cases  in  the  list. 

The  6  women  labourers  were  all  affected  simultaneously  whilst  engaged 
in  painting  with  liquid  tar  out  of  doors  during  the  summer.  All  the  remaining 
cases  of  erythema  were  due  to  tar  vapour  or  naphthalene. 


Table  II. — Cases  of  Non-incapacitating  Dermatitis  (1933-42). 


Gas  Works  (3006  at  risk)  : — 


r 


34  men,  } 
6  women 


1  Stoker 
1  Stoker 
1  Stoker 
1  Stoker 
1  Stoker 
1  Stoker 
1  Stoker 
1  Stoker 
1  Stoker 
8  Fitters 
1  Rivetter 
1  Fitter 
1  Fitter 
1  Apprentice 
1  Door  adjuster  .  . 

1  Labourer 

2  Heavy  lifters  .  . 

1  Retort  setter 

1  Retort  setter 
1  Coke  loader  .  . 

1  Coke  loader 

1  Shop  boy 

1  Points  boy 
1  Lorry  driver 
1  Blacksmith 
1  Laboratory  attendant 
6  Women  labourers  .  . 


Erythema  hands 
Erythema  face  and  forearms 
Erythema  face  and  forearms 
Folliculitis  legs  and  thighs 
Folliculitis  legs 
Folliculitis  legs  and  thighs 
Folliculitis  legs  and  thighs 
Papules  hands 

Papulo-vesicular  eruption  hands 
Erythema  face  and  hands 
Papules  forearms 

Papules  lower  third  legs  and  feet 

Folliculitis  legs  and  thighs 

Erythema  face  and  hands 

Erythema  face  and  hands 

Erythema  face  and  hands 

Erythema  face  and  hands 

Papulo-vesicular  eruption  hands 

Papulo-vesicular  eruption  hands 

Erythema  face  and  forearms 

Papulo-vesicular  eruption  hands 

Erythema  forearms 

Folliculitis  forearms 

Papulo-vesicular  eruption  fingers 

Papulo-vesicular  eruption  fingers  and  hands 

Erythema  legs 

Erythema  face  and  forearms 


Tar  Works  (234  at  risk)  : — 


f  2  Tar  sprayers 
\  1  Pitch  worker 


Erythema  face 
Erythema  face 


Chemical  Works  (289  at  risk)  : — 
Nil 


Coalite  Works  (96  at  risk) 

/  1  Stoker 
\  3  Stokers 


4  men 


Erythema  scrotum 
Erythema  hands  and  forearms 


Distribution  (3034  at  risk)  : — 

f  2  Meter  makers 
j  2  Tinsmiths  .  . 
j  1  Engine  fitter 
|  1  Gas  fitter  .  . 

TIC^r^^  1  Stores  labourer 
1  Signwriter  .  . 

1  Stove  repairer 
1  Showroom  cleaner 
(woman) 

1  1  Stove  cleaner 


VV  Wll  ICll  1 


Papulo-vesicular  eruption  fingers  and  hands 
Papulo-vesicular  eruption  fingers  and  hands 
Papulo-vesicular  eruption  fingers  and  hands 
Erythema  face — naphthalene 
Papules  hands 

Papulo-vesicular  eruption  fingers  and  hands 
Erythema  hands 

Erythema  hands 
Ervthema  hands 
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The  parts  affected  are  invariably  the  face,  neck,  forearms,  and  hands. 
Approximately  30  per  cent  of  the  cases  were  of  this  type. 

This  acute  erythema,  called  by  pitch  workers  “  the  smarts  ”,  will  be  referred 
to  later  in  considering  the  incidence  of  warts  in  the  tar  distillery. 

The  pustular  folliculitis  which  involves  the  lower  extremities  of  stokers 
is  characterized  by  its  distribution.  It  is,  in  the  case  of  right-handed  men, 
more  marked  on  the  outer  surface  of  the  left  leg  and  thigh  than  on  the  right 
side.  Rarely  it  affects  the  ulnar  border  of  the  forearms. 

Only  those  cases  which  have  reported  to  a  Works  Dressing  Station  have 
been  included  in  the  list.  This  step  is  usually  only  taken  by  men  when  the 
eruption  is  fairly  extensive.  Almost  every  retort  house  stoker  exhibits  a  few 
pustules  in  the  active  stage  or  unhealed  sites  of  pustules  on  the  sides  of  the  legs, 
the  right  or  left  leg  being  more  affected  according  to  whether  he  is  right-  or  left- 
handed.  If  the  folliculitis  is  not  active  the  areas  of  skin  are  reddened  and  scaly 
and  show  scars  of  recently  healed  pustules.  Other  cases  exhibit  an  area  of 
thickening  of  skin,  usually  oval  in  outline,  on  the  outer  side  of  the  leg.  As  the 
number  reported  suggests,  the  condition  is  not  regarded  seriously  by  the  men, 
but  is  accepted  as  inevitable  in  their  task. 

This  folliculitis  can,  with  justification,  be  called  “  gas  stokers’  dermatitis  ”. 
Its  causation  appears  to  be  due  to  the  combined  effects  of  heat,  dust,  sweat,  and 
friction. 

Stokers  wear  trousers  made  of  coarse  material  which  becomes  impregnated 
with  coal  dust  and  sweat.  (It  is  not  unusual  to  see  a  white  deposit  of  common 
salt  on  the  stokers’  trousers  when  they  are  dry  at  the  beginning  of  a  shift.)  The 
friction  of  the  dust-laden  and  sweat-soaked  trousers  against  the  outer  side  of 
the  legs  while  the  men  work  in  front  of  retorts  heated  to  1350  C.  causes  the 
eruption.  The  oblique  position  in  which  they  stand  decides  its  distribution, 
as  also  does  the  fact  of  their  being  right-  or  left-handed.  (Fig.  3.) 

The  papulo-vesicular  eruptions  involving  the  fingers  and  hands  in  the 
remainder  of  the  gas  works  personnel  need  no  description.  They  conform  to 
the  text-book  descriptions  of  this  type  of  exogenous  dermatitis.  They  are  less 
likely  to  be  encountered  than  erythematous  or  follicular  eruptions. 

The  acute  painful  erythema  of  hands,  neck,  and  face  which  occasionally 
occurs  in  gas  workers  is  always  caused  by  exposure  to  tar  vapour  and  affected 
two  tar  sprayers. 

The  erythema  is  usually  confined  to  the  face,  forearms,  and  backs  of  the  hands, 
though  it  sometimes  affects  the  neck  and  chest  when  these  parts  are  exposed.  In 
the  case  of  the  coalite  workers  the  scrotum  is  also  affected  and  acquires  a  red 
glazed  appearance.  This  arises  from  impregnation  of  the  trousers  with  tar  vapour. 

In  the  gas  works  the  erythema  occurs  while  particular  tasks  are  being 
performed,  e.g.,  the  cleaning  of  naphthalene  washers  and  benzole  tanks,  emptying 
purifying  boxes,  tar  painting,  or  tar  spraying.  It  is  not  of  general  occurrence. 
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The  erythema  is  followed  in  a  few  days  by  desquamation. 

Tar  sprayers,  as  the  name  implies,  spray  tar  on  road  surfaces  {Fig.  4).  The 
tar  is  heated  and  the  men  work  in  a  mist  of  tar  vapour.  The  work  is  always 
done  in  the  summer  time  on  dry  sunny  days.  The  total  number  of  tar  sprayers 
was  12.  Only  2  men  reported,  though  the  remainder  admitted  to  a  degree  of 
slight  discomfort  of  the  face  during  and  after  work. 


Fig.  3. — S.  J.  P.  Stoker.  Folliculitis. 
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Pitch  workers  do  not  usually  report  an  attack  of  “  the  smarts  ”  (Fig.  5), 
which  they  appear  to  accept  as  part  of  the  job. 

On  questioning,  some  of  them  admit  to  discomfort  during  and  after  digging 
pitch  out  of  the  beds  or  running  hot  pitch  into  barrels  unless  they  are  protected. 
Recurrences  of  this  acute  form  of  erythematous  dermatitis  lead  to  a  sub- 

j 

acute  type  characterized  by  a  permanent  and  varying  degree  of  erythema  of 
the  face  and  forearms.  On  the  other  hand  the  subacute  erythema  develops 


Fig.  4. — Tar  spraying. 

without  any  history  of  attacks  of  acute  erythema.  This  is  nearly  always  found 
to  be  the  case  in  gas  workers  in  whom  the  condition  is  generally  confined  to 
the  forearms.  In  pitch  and  tar  workers  the  face  is  always  affected  as  well  as 
the  forearms.  On  the  face  multiple  telangiectases  are  numerous.  There  is 
great  similarity  between  the  ruddy  complexion  of  the  pitch  worker  and  that 
of  sailors.  "Yellow  coloration  of  the  face  is  not  seen  except  when  at  work.  This 
is  due  to  the  lodgement  of  pitch  dust  in  finely  divided  state  on  the  skin.  This 
condition  takes  about  10  to  15  years  to  develop  in  pitch  workers  and  30  years 
in  gas  workers. 


Pitch  workers  exhibit  a  slight  degree  of  this  subacute  erythema  after  ten 
years’  service.  Among  gas  workers  it  is  confined  to  elderly  men  engaged  in 
handling  liquid  tar. 

The  condition  remains  subacute,  never  flaring  into  the  acute  variety. 


Fig.  5. — Smarts.  Skin  of  face  red  and  cracked. 


Progression  to  the  chronic  stage  known  as  the  ‘  shagreen  skin  ’  (Prosser 
White,  The  Dermatergoses ,  3rd  ed.,  1928,  pp.  253  and  254,  London,  H.  K.  Lewis) 
has  only  occurred  in  two  pitch  workers  aged  64  years.  Both  showed  the  reddish 
and  blackish-brown  keratoses,  the  mottling  of  the  skin,  and  white  patches 
mentioned  by  him.  These  cases  will  be  mentioned  later.  Both  had  worked 
for  over  40  years  in  the  tar  works. 

No  case  of  “  smarts  ”  has  been  reported  in  the  chemical  works. 

The  4  cases  in  the  coalite  works  occurred  in  stokers.  From  the  nature 
of  the  process  which  has  been  described  it  was  evident  that  tar  vapour  was  the 
irritant. 

On  the  distribution  side  the  1 1  cases  occurred  in  nine  different  departments. 
The  irritant  was  as  likely  to  be  paraffin  or  some  other  solvent  used  for  skin 
cleansing  as  any  substance  encountered  in  their  occupations. 
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Women  have  only  been  employed  in  the  works  and  distribution  since  1940. 
They  form  20  per  cent  of  the  incapacitated  cases  and  15  per  cent  of  the  non- 
incapacitated  cases.  Their  number  is  small  and  the  period  of  observation  (3  years) 
is  short,  but  it  would  appear  that  the  incidence  of  dermatitis  during  the  10  years 
would  have  been  much  higher  had  women  been  employed  throughout  the  period. 

A  chronic  non-suppurating  symptomless  folliculitis  of  the  back  of  the 
hands  and  fingers  is  common  among  tar  and  pitch  workers.  Occasionally  it  is 
seen  on  the  ulnar  aspects  of  the  forearms.  The  hairs  are  destroyed  and  the 
follicles  plugged  with  dirt.  The  appearance  is  characteristic. 

In  a  few  tar  workers  the  skin  of  the  hands  becomes  smooth  and  glossy  and 
appears  to  be  thin  in  texture  and  atrophic.  This  condition  is  also  found  in 
the  gas  works  among  benzole  plant  attendants,  hydraulic  main  attendants,  and 
others  who  handle  liquid  tar  or  its  distillates. 

As  has  been  mentioned,  the  scrotal  skin  in  the  majority  of  coalite  stokers 
after  comparatively  short  service  becomes  red  and  glazed  in  appearance,  though 
producing  no  symptoms.  A  similar  condition  is  found  occasionally  in  tar 
workers  and  more  rarely  in  gas  workers.  Occasionally  dark  brownish  areas  of 
pigmentation  or  a  completely  brownish-black  discoloration  on  the  scrotum  are 
present  in  older  men  of  long  service. 

Patch  Tests. — Attempts  were  made  to  use  patch  testing  in  the  early  part 
of  the  period.  The  results  were  so  inconclusive  that  they  were  discontinued. 


OTHER  DISEASES  OF  THE  SKIN 

During  the  period  715  other  cases  of  skin  disorder  were  examined.  Of 
these  103  were  cases  of  endogenous  eczema,  20  involving  the  hands  ;  the  other 
83  involved  other  parts,  the  hands  not  being  affected.  The  diagnosis  was  based 
chiefly  on  history  and  occupation.  The  fact  that  no  claims  for  compensation 
were  made  tends  to  confirm  the  diagnosis. 

The  remaining  612  were  a  pot  potirri  of  common  skin  disorders — impetigo, 
scabies,  seborrhoea,  psoriasis,  urticaria,  etc. 

Epidermophytosis  of  the  feet  in  stokers  is  a  frequent  source  of  disability. 
Standing  on  the  heated  stage  plates  in  some  cases  causes  painful,  raw,  red  areas 
to  develop  quite  quickly.  This  calls  for  temporary  removal  from  stoking. 

Twenty-seven  cases  of  acne  vulgaris  are  included.  This  acne  was  associated 
with  comedones,  but  these  presented  no  features  different  from  those  seen 
generally  in  such  cases. 

During  recent  inspection  at  the  tar  works  only  14  men  were  found  to  have 
comedones.  These  comedones  were  numerous  and  were  situated  on  the  nose, 
cheeks,  temporal  regions,  and  neck. 

There  were  none  on  the  rest  of  the  body,  nor  were  they  of  large  size. 
These  men  had  worked  over  20  years  in  the  process.  Therefore,  in  this  group 
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of  tar  workers,  acne  is  rare.  Prosser  White  eonsiders  that  acne  is  universal 
to  all  who  work  among  the  high-temperature  distillates  and  residue  of  coal. 
(Prosser  White,  The  Dermatergoses ,  3rd  ed.,  1928,  p.  280,  London,  H.  K. 
Lewis.) 

WARTS  AND  EPITHELIOMATA 

Pedunculated  warts  are  frequently  seen  on  the  eyelids,  particularly  the  upper, 
in  tar  and  pitch  workers.  They  may  be  single  or  multiple  and  are  innocent. 
More  rarely  they  are  seen  in  gas  workers.  After  attaining  a  length  of  approxi¬ 
mately  I  in.,  they  remain  static — many  necrosing  at  the  narrow  pedicle. 
Occasionally  men  ask  for  the  removal  of  these  warts  when  situated  on  the  upper 
lid  owing  to  discomfort. 

Frequently  small  flat  brownish  warts  about  in.  in  diameter  develop  on 
the  backs  of  the  hands  of  stokers.  This  type  always  necroses  spontaneously. 

Reference  has  been  made  to  the  subacute  type  of  erythema  of  the  forearms 
and  face  which  occurs  in  gas  and  pitch  workers.  The  condition  is  common 
among  elderly  gas  workers,  but  almost  universal  among  pitch  workers  of  over 
10  years’  service.  In  only  2  cases  has  there  been  progression  to  the  chronic 
stage.  Papules  are  a  feature  of  this  subacute  erythema  of  the  skin  and  such 
epitheliomata  as  have  occurred  have  developed  mainly  from  a  primary  papule. 
An  epithelioma,  however,  may  develop  when  there  is  at  least  no  clinical  evidence 
of  skin  change. 

Six  papules  have  required  treatment  in  men  who  had  not  completed  two 
years’  service  at  the  tar  works  and  who  had  had  no  previous  exposure  to  tar. 
One  woman  labourer  of  2  years’  service  in  a  gas  works  also  needed  treatment 
for  a  papule.  All  these  lesions  were  situated  on  the  face. 

The  papule  when  it  first  appears  is  often  smaller  than  a  pinhead  and  can 
be  felt  better  than  seen,  being  slightly  raised  from  the  surface  of  the  skin.  It 
is  a  bright  pink  colour  and  through  a  hand  lens  at  this  stage  shows  no  definite 
characteristics.  Some  men  state  that  they  know  a  papule  is  about  to  develop 
by  reason  of  an  intense  irritation  which  precedes  its  appearance.  There  is  no 
reason  to  doubt  the  statement. 

Many  of  the  papules  never  progress  beyond  this  stage  and  necrose.  Others 
continue  to  increase  in  size  and  in  a  week  or  two,  when  about  J  in.  in  diameter, 
assume  definite  characteristics.  A  papule  will  either  be  hard  to  the  touch  owing 
to  keratinization  which  can  also  be  seen  by  the  naked  eye  or  soft  to  the  touch 
owing  to  absence  of  keratinization. 

At  this  stage  most  of  the  papules  of  the  hard  type  necrose  spontaneously. 
Their  usual  fate  is  to  be  rubbed  oft  by  a  towel.  In  a  few  cases,  however,  growth 
continues  until  the  diameter  is  approximately  J-  in.  Growth  is  slow  and  3  to 
4  months  pass  before  a  diameter  of  J  in.  is  attained. 
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The  soft  type,  on  the  other  hand,  continues  to  grow  quickly.  In  a  month 
at  the  outside  it  takes  the  form  of  a  papilloma  quite  a  \  in.  in  diameter.  It  is 
characteristic  in  having  two  sharply  defined  zones — the  inner  pink  in  colour, 
the  outer  red.  The  inner  zone  is  depressed  or  rather  puckered  at  the  dome¬ 
shaped  summit  of  the  papilloma.  Later  the  inner  zone  becomes  translucent 
in  appearance. 

The  hard  type  also  exhibits  these  two  zones,  the  inner  one  being  keratinized. 

The  present  method  of  treatment  is  by  low-voltage  X  rays.  This  is 
instituted  when  a  papilloma  reaches  a  J  in.  diameter. 


Fig.  6. — Showing  warts  on  forearm. 

Previously  treatment  took  the  form  of  surface  application  of  radium  or  the 
insertion  of  radon  needles.  Scrotal  lesions,  except  when  very  small,  were  and 
still  are  excised. 

In  a  few  of  the  soft  papillomata  in  which  treatment  has  been  deliberately 
delayed  the  following  sequence  of  events  occurs.  The  soft  papilloma  increases 
in  size,  the  translucent  inner  zone  breaks  down  and  ulceration  begins  in  the 
centre.  Breaking  down  of  the  inner  zone  has  even  been  noted  in  some  of  the 
cases  of  the  hard  type  under  long  observation. 

The  hard  type  may  remain  stationary  for  months.  I  have  never  seen  one 
necrose  after  reaching  a  J  in.  diameter.  Treatment  is  eventually  needed  by 
reason  of  the  persistence  of  the  lesions. 

The  soft  type  of  papilloma  occurs  twice  as  frequently  as  the  hard  type. 

The  few  clinical  epitheliomata  which  have  occurred  have  the  usual  charac¬ 
teristics  described  in  text-books. 
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The  foregoing  comments  relate  to  the  lesions  occurring  on  the  face  and 
forearms.  On  the  scrotum  the  initial  appearance  is  a  small  sessile  red  nodule 
with  a  tendency  to  scale  formation.  It  is  about  -J  in.  in  size  when  first  seen. 
There  is  no  enlargement  of  the  inguinal  glands.  I  have  never  seen  a  scrotal 
nodule  or  clinical  scrotal  epithelioma  except  in  association  with  the  red  glazed 
appearance  of  the  scrotal  skin  already  mentioned. 

All  scrotal  warts  are  treated  immediately. 

A  few  cases  of  proliferation  of  the  flat  scaly  warts  on  the  forearms  have  also 
necessitated  treatment  {Fig.  6). 

Two  papules  which  arose  from  a  sebaceous  gland  reached  a  diameter  of 
4  in.  and  received  treatment.  Both  occurred  in  the  same  man — a  pitch  worker. 

The  folliculitis  already  referred  to  as  present  in  tar  and  pitch  workers 
usually  is  symptomless.  It  does  not  proceed  beyond  a  slight  though  definite 
degree  of  redness  around  the  hair  follicles  which  are  blocked  with  tar  or  pitch. 
On  two  separate  occasions  papillomata  have  developed  round  the  mouth  of  a 
hair  follicle. 

The  papules  and  papillomata  are  similar  in  character  and  behave  in  the 
same  way  in  all  workers  once  they  have  developed. 

In  Table  III  are  listed  all  papillomata  and  epitheliomata  which  have  been 
observed  and  which  have  required  treatment  in  the  io-year  period  1933-42, 
and  in  Table  IV  particulars  of  the  epitheliomata. 

Search  through  the  certificates  of  incapacity  of  the  Company’s  friendly 
society  and  certificates  of  death  of  pensioners  has  been  part  of  the  routine 
adopted  in  dealing  with  what  is  a  vital  problem  to  the  gas  industry.  If  there 
are  any  cases  of  epithelioma  of  the  skin  which  have  developed  among 
employees  without  being  observed  officially  it  is  certain  that  they  would  have 
been  brought  to  light  by  a  claim  for  compensation  subsequently.  None  such 
has  occurred. 

This  is  exemplified  by  the  case  of  C.  T.,  aged  57,  a  gas  works  labourer,  who 
figures  in  Table  IV  and  is  the  only  death  in  the  series.  He  made  a  claim  for 
compensation  after  many  months  of  treatment  for  an  epithelioma  of  a  nasal 
sinus.  The  liability  was  accepted,  though  it  is  unlikely  that  the  lesion  had 
resulted  from  tar. 

In  this  connexion,  too,  the  pensioners  in  Table  V  are  significant.  These 
old  men  have  reported  back  after  retirement  with  lesions,  some  papillomata, 
some  epitheliomata.  One  man  of  79  years  had  retired  14  years  previously. 

This  indicates  the  intelligent  co-operation  of  the  employees  generally  in 
the  control  of  the  hazard,  as  well  as  confirming  the  fact  that  lesions  can  occur 
long  after  removal  from  the  effects  of  carcinogenic  irritants. 

It  has  been  stated  earlier  that  the  shagreen  skin  described  by  Prosser  White 
is  a  rare  occurrence.  These  nine  old  men  without  exception  exhibited  the 
condition  in  fairly  marked  degree. 


26 


The  lesions  reported,  with  one  exception,  from  the  distribution  side  also 
confirm  this.  These  have  developed  in  men  who  with  one  exception  have  been 
promoted  and  accordingly  transferred  from  the  gas  works  or  tar  distillery.  The 
exception  proved  to  be  an  epithelioma  in  a  man  of  3J  years’  service.  The  lesion 
developed  on  the  side  of  the  nose.  It  was  considered  clinically  to  be  an  epi¬ 
thelioma.  This  was  confirmed  by  section.  For  the  two  years  preceding  his 
entry  into  the  Company  he  had  been  engaged  in  tarring  sleepers  for  a  railway 
company.  He  worked  for  one  year  in  a  gas  works  as  a  labourer  and  was  then 
transferred  to  the  distribution  side.  His  railway  service  and  service  with  the 
Company  total  5  years,  so  that  the  period  of  exposure  is  very  short. 


Table  III. — Cases  of  Papillomata  and  Epitheliomata  requiring  Treatment  (1933-42). 


Employees  at 

Employees 

Papillomata 

Lesions 

Epitheli- 

Risk 

Affected 

Papillomata 

Treated 

Untreated 

omata 

Gas  Works  : — 

( a )  1539 

33 

36 

34 

2 

3 

(b)  642 

5 

(1  woman) 

6 

5 

1 

2 

(1  death) 

0)  495 

9 

1 1 

10 

1 

6 

(d)  330 

4 

7 

6 

1 

0 

3006 

5i 

60 

55 

5 

1 1 

— 

— 

— 

— 

— 

Tar  Works  : — 

234 

63 

365 

214 

151 

8 

Chemical  Works  : — 

289 

2 

2 

2 

0 

0 

Smokeless  Fuel  : — 

96 

5 

13 

13 

0 

3 

Distribution  : — 

3034 

5 

5 

5 

0 

1 

6659 

126 

445 

289 

156 

23 

The  risk  of  a  papilloma  is  as  would  be  expected  greatest  in  the  tar  works 


where  approximately  30  per  cent  of  the  employees  are  affected. 
Stated  as  a  percentage,  the  risk  is  : — 


Tar  Works 

27-0  per  cent  in  10  years  or  2-7  per  cent  per  annum 

Smokeless  Fuel  Works 

5-2 

>  >  >  > 

o-57 

(9  years  only) 

Gas  Works 

i-6 

0-16  per  cent  per  annum 

Chemical  Works 

0-7 

0-07  ,,  ,, 

Sixty  per  cent  of  the  lesions  reported  in  the  tar  works  were  treated — the 
remainder  necrosed  spontaneously.  These  were  papillomata  of  the  hard  type 
which  did  not  continue  to  develop. 

Ninety-five  per  cent  of  the  papillomata  in  the  gas  and  other  works  were 
treated. 
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This  does  not  indicate  that  papillomata  among  gas  workers  behave  in  any 
different  way  from  those  occurring  in  any  tar  works.  It  is  considered  advisable 
in  view  of  the  small  number  of  warts  which  occur  outside  the  tar  works  for 
treatment  to  be  given  in  almost  every  case  solely  for  propaganda  purposes. 


Table  IV. — Cases  of  Epithelioma  (1933-42). 


Name 

Occupation 

Age 

Years 

Service 

Years 

Site 

Previous 

Lesions 

Examina¬ 

tion 

Result 

Tar  Works  (employees  234)  : — 

1.  1.  G.  W.\ 

Pitch  worker 

27 

13 

Scrotum  .  . 

6 

Biopsy 

Cure 

2.  j.  G.  W.  / 

Pitch  worker  .  . 

36 

20 

Scrotum  .  . 

9 

Biopsy 

Cure 

3.  A.  W.  .  . 

Stillman  .  . 

61 

On 

37 

VO 

N 

Scrotum  .  . 

2 

Biopsy 

Cure 

4.  M.  F.  .  . 

Labourer 

4i 

CD 

12 

CD 

L.  cheek 

5 

Biopsy 

Cure 

5-  A.  H.  .  . 

Pitch  worker 

52 

l  GUO 

r  7 

22 

tuO 

r  2 

R.  ext.  can- 

2 

Biopsy 

Cure 

CD 

CD 

thus 

6.  C.  R.  B. 

Stillman  .  . 

60 

> 

< 

4i 

<J 

Lower  lip  .  . 

2 

Biopsy 

Cure 

7.  W.  M.  R. 

Stillman 

65 

39 

Lower  lip  .  . 

0 

Biopsy 

Cure 

8.  A.  L.  B. 

Pitch  worker 

5i  J 

18 

J 

Left  temple 

0 

Clinical 

Cure 

Smokeless  ] 

7uel  Works  (emplo1 

vees  96) 

1.  J.  W.  T. 

Topman 

37 

-j- 

7  " 

00 

Scrotum 

0 

Biopsy 

Cure 

2.  A.  T.  D. 

Topman  .  . 

30 

>  a 

9 

[  > 

Scrotum 

0 

Clinical 

Cure 

3.  F.  S.  .. 

Fitter 

59. 

< 

10J 

< 

Nose 

0 

Clinical 

Cure 

Gas  Works  (employees  3006)  : — 

1.  T.  J.  B. 

Engine  attendant 

57 

35  ' 

Scrotum  .  . 

0 

Clinical 

Cure 

2.  G.  P.  .  . 

Bricklayer 

36 

18 

R.  ext.  can- 

0 

Biopsy 

Cure 

thus 

3.  A.  B.  .. 

Retort  setter  .  . 

43 

VO 

17 

O' 

Cheek  .  . 

0 

Biopsy 

Cure 

4.  H.  W.  .  . 

Fitter  foreman  .  . 

62 

VO 

CD 

43 

N 

R.  thigh  .  . 

0 

Biopsy 

Cure 

S.  C.  T.  .  . 

Labourer 

57 

V  W) 

19 

>  bsj 

Nasal  sinuses 

0 

? 

Death 

6.  F.  W.  H. 

Stoker  .  . 

62 

d) 

43 

U 

R.  foot 

0 

Clinical 

Cure 

7.  H.  W.  .  . 

Lighterman  .  . 

55 

> 

22 

<V 

> 

Pinna 

0 

Biopsy 

Cure 

8.  P.  S.  .  . 

Producer  foreman 

55 

s 

23 

< 

Face 

0 

Biopsy 

Cure 

9.  C.  P.  .  . 

Coke  porter 

62 

25 

Cheek 

0 

Biopsy 

Cure 

10.  G.  S. 

Fitter 

58 

37 

Upper  lip  .  . 

0 

Biopsy 

Cure 

11.  D.  H.  .  . 

Engine  attendant 

60 

40  j 

Scrotum 

1 

Biopsy 

Cure 

Chemical  V 

forks  (employees  289) 

No 

return 

Distributed 

1  (employees  3034) 

1.  A.  C. 

Labourer  .  . 

39 

4 

Nose 

0 

Clinical 

Cure 

In  all,  23  cases  of  epithelioma  have  occurred  during  the  10  years  under  review, 
8  in  the  tar  works  and  1 1  in  the  gas  works.  One  in  every  five  lesions  treated  among 
gas  workers  was  an  epithelioma,  one  in  every  twenty-seven  among  tar  workers. 

This  is  explained  by  the  tendency  among  gas  workers  to  delay  reporting, 
in  contra-distinction  to  the  tar  workers,  who  report  growths  immediately. 
Confirmation  of  this  fact  is  found  in  the  diagnosis  being  possible  on  clinical 
grounds  in  1  of  the  8  tar  workers  and  2  of  the  1 1  gas  workers. 
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The  incidence  of  cancer  is  not  unduly  high  :  3  4  per  cent  approximately 
in  10  years,  or  0  34  per  cent  per  annum  in  the  tar  distillery  ;  0  36  per  cent  in 
10  years  in  the  gas  works,  or  0  036  per  cent  per  annum. 

In  the  coalite  works  the  rate  is  higher,  approximately  3  per  cent  in  9  years, 
or  0  3  per  cent  per  annum.  Two  out  of  three  lesions  were  diagnosed  clinically. 


Site  Incidence  of  all  Growths. 


Treated  Lesions 

Untreated  Lesions 

Tar  Works  : — 

214 

15  1 

Head  and  neck  .  . 

158  (74  per  cent) 

136  (90  per  cent) 

Upper  limbs 

38  (i7-5  >>  ) 

15  (10  „  ) 

Scrotum 

17  (  8  „  ) 

0 

Lower  limbs 

\r, 

6 

►H 

0 

Trunk 

O 

0 

Gas  Works  : — 

5  5 

5 

Head  and  neck  .  . 

30  (54-5  per  cent) 

3  (60  per  cent) 

Upper  limbs 

21  (38-1  ,,  ) 

2  (40  ,,  ) 

Scrotum 

2  (  3'7  ,,  ) 

0 

Lower  limbs 

2  (  3'7  ,,  ) 

0 

Trunk 

0 

0 

Smokeless  Fuel  Works  : — 

12 

0 

Head  and  neck  .  . 

1  (  8‘S  per  cent) 

0 

Upper  limbs 

0 

0 

Scrotum 

11  (9i-5  „  ) 

0 

Lower  limbs 

0 

0 

Trunk 

0 

0 

Distribution  : — 

5 

0 

Table  V. — Epitheliomata  and  Papillomata  among  Pensioners.* 


Service 

Years 

Age 

Years 

Site 

Previous 

Lesions 

Diagnosis 

Result 

Epitheliomata  : — 

1 . 

J.  S. 

37 

72 

Cheek 

0 

Biopsy 

Cure 

2. 

T.  B. 

47 

76 

Hand 

0 

Clinical 

Cure 

3- 

J.  N. 

44 

69 

Scrotum 

2 

Clinical 

Cure 

4- 

C.  S. 

43 

68 

Pinna 

0 

Clinical 

Cure 

Papillomata  : — 

1 . 

A.  S.  \  .  . 

20 

78 

Inner  canthus 

Biopsy 

Cure 

2. 

A.  S ./  .. 

20 

79 

Nose 

Biopsy 

Cure 

3- 

B.  T. 

38 

68 

Lower  lid 

Cure 

4- 

G.  G.\  .. 

17 

70 

Wrist 

Cure 

5- 

G.  G.f  .. 

17 

72 

R.  forearm 

Cure 

6. 

J.E. 

24 

65 

Hand 

Cure 

*  With  one  exception  all  the  pensioners  had  worked  at  the  Tar  Distillery. 
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The  chemical  works’  freedom  from  malignant  lesions  in  the  io-years  period 
under  review  is  fortuitous.  Recently  2  cases  of  epithelioma  have  been  reported. 

The  ages  of  the  tar  workers  are  with  one  exception  all  over  40  years,  as 
are  those  of  the  gas  workers.  Similarly  there  is  no  difference  in  the  length  of 
the  period  of  service. 


Fig.  7.— Treated  lesions,  including  epitheliomata,  among  tar  workers,  1933-42. 


In  the  case  of  the  coalite  workers  the  ages  in  4  cases  are  under  40  and  the 
period  of  service  under  10  years. 

It  seems  fair  to  state  that  the  process  of  manufacturing  smokeless  fuel, 
had  it  been  continued,  would  have  proved  to  be  more  productive  of  papillomata 
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and  epitheliomata  than  any  other  process  worked  in  the  undertaking.  Moreover, 
the  lesions  would  have  predominated  on  the  scrotum  by  the  nature  of  the  process. 

Of  the  23  cases  of  epithelioma  6  were  diagnosed  clinically.  It  would  have 
been  reasonable  to  notify  only  these  6  cases  to  the  Factory  Department  as  the 
Schedule  refers  quite  specifically  to  epitheliomatous  ulceration.  Nevertheless 
the  total  was  notified. 

At  the  same  time  it  is  impossible  to  avoid  the  conclusion  that  comparison 
of  the  progress  of  the  present-day  incidence  of  epithelioma  due  to  occupational 


Fig.  8. — Treated  lesions  of  head  and  neck  among  tar  workers. 


causes  with  those  of  previous  periods  may  be  most  misleading.  It  can  be 
assumed  that  the  earlier  periods  include  only  cases  of  frank  epitheliomatous 
ulceration,  whereas  to-day  cases  in  which  the  diagnosis  rests  entirelv  on  the 
result  of  a  biopsy  may  be  included.  If  this  be  so  then  it  is  for  the  future  to 
amend  the  wording  of  the  Schedule  or  adhere  strictly  to  its  meaning. 

The  numbers  of  epitheliomata  are  so  small  that  in  considering  the  sites  of 
growths  it  is  thought  preferable  to  include  all  growths  whether  innocent  or 
malignant  which  required  treatment.  The  sites  are  shown  on  p.  29. 

The  2  scrotal  epitheliomata  among  gas  workers  occurred  in  engine  atten¬ 
dants,  and  were  almost  certainly  due  to  the  effects  of  tar  oil.  The  lower  part  and 
front  of  their  overalls  became  impregnated  with  this  oil  when  carrying  parts  of 
oil-soaked  machinery.  They  are  analogous  to  mule  spinner’s  cancer. 

It  is  evident  that  except  in  the  case  of  the  smokeless  fuel  workers  the  scrotum 
is  not  the  common  site  for  papillomata  in  these  workers,  the  head  and  neck  being 
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the  most  common  and  the  upper  limbs  the  next  common.  No  lesion  on  the 
trunk  occurred  in  the  series. 

Further  analysis  of  the  158  treated  lesions  on  the  head  and  neck  of  tar 
workers- — papillomata  and  epitheliomata — shows  the  following  distribution  : — 


Site  Incidence  of  Treated  Lesions  in  Tar  Workers 

(see  also  Figs.  7,  8) 

a.  Flead  and  Neck: — - 


Cheeks 

.  .  42' 

Nose 

21 

Nostrils 

10 

Upper  lip 

•  •  17 

Lower  lip 

3 

>■  1 16 

Upper  eyelid 

•  •  13 

Lower  eyelid 

2 

External  canthus  .  . 

7 

Internal  canthus 

1  J 

Frontal  region 

4 

Temporal  region 

1 

Eyebrows 

0 

0 

Chin 

9 

Neck,  anterior 

8 

Neck,  posterior 

5 

Right  pinna 

5 

Left  pinna 

4 

Mastoid  region 

3 

b.  Upper  Limbs: — 
Forearms  : 

Flexor  surface 
Extensor  surface 
Wrists  : 

Flexor  surface 
Extensor  surface 
Hands : 

Extensor  surface 
Palmar  surface 
Fingers  : 

Extensor  surface 


14 


4 


17 


3 
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c.  Scrotum : — 

Anterior  surface  .  .  .  .  .  .  10 

Posterior  surface  .  .  .  .  .  .  7 
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One  papilloma  developed  on  the  left  foot. 

There  were  158  (74  per  cent)  lesions  on  the  head  and  neck  ;  116  of  these 
were  situated  on  the  cheeks,  nose,  eyelids,  lips — predominantly  on  the  nose 
and  lips.  The  diagram  indicates  the  distribution. 

Those  on  the  nostrils  occur  with  about  equal  frequency  on  the  inner  and 
outer  margins  close  to  the  mucocutaneous  junction. 
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Site  Incidence  of  Untreated  Lesions  in  Tar  Workers 


a.  Head  and  Neck: — 


Cheeks  .  .  .  .  .  .  .  .  .  .  .  .  22 

Nose  .  .  .  .  .  .  .  .  .  .  15 

Nostrils  .  .  .  .  .  .  .  .  .  .  .  .  10 

Upper  lip  .  .  .  .  .  .  .  .  21 

Lower  lip  .  .  .  .  .  .  .  .  .  .  2 

Upper  eyelid  .  .  .  .  .  .  .  .  .  .  20 

Lower  eyelid  .  .  .  .  .  .  .  .  .  .  9 

External  canthus  .  .  .  .  .  .  .  .  6 

Inner  canthus  .  .  .  .  .  .  .  .  .  .  2 

Frontal  region  .  .  .  .  ,  .  .  .  .  .  3 

Temporal  region  .  .  .  .  .  .  .  .  1 

Eyebrows  .  .  .  .  .  .  .  .  .  .  4 

Chin  .  .  .  .  .  .  .  .  .  .  .  .  5 

Neck,  anterior  .  .  .  .  .  .  .  .  .  .  5 

Neck,  posterior  .  .  .  .  .  .  .  .  .  .  3 

Right  pinna  .  .  .  .  .  .  .  .  .  .  2 

Left  pinna  .  .  .  .  .  .  .  .  .  .  1 

Mastoid  region  .  .  .  .  .  .  .  .  .  .  3 
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b. 


Upper  Limbs: — 


Forearms 


Flexor  surface 
Extensor  surface 


9 

6 
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Site  Incidence  of  Treated  Lesions  in  Gas  Workers 

(see  also  Fig.  9) 


Cheeks  .  .  .  .  .  .  .  .  .  .  .  .  6 

Nose  .  .  .  .  .  .  .  .  .  .  .  .  4 

Nostrils  .  .  .  .  .  .  .  .  .  .  .  .  1 

Nasal  sinuses  .  .  .  .  .  .  .  .  .  .  1 

Upper  lip  .  .  .  .  .  .  .  .  .  .  2 

Lower  lip  .  .  .  .  .  .  .  .  .  .  o 

Upper  eyelid  .  .  .  .  .  .  .  .  .  .  3 

Lower  eyelid  .  .  .  .  .  .  .  .  .  .  o 

External  canthus  .  .  .  .  .  .  .  .  2 

Internal  canthus  .  .  .  .  .  .  .  .  o 

Frontal  region  .  .  .  .  .  .  .  .  .  .  2 

Temporal  region  .  .  .  .  .  .  .  .  o 

Eyebrows  .  .  .  .  .  .  .  .  .  .  o 

Chin  .  .  .  .  .  .  .  .  .  .  .  .  2 

Neck  .  .  .  .  .  .  .  .  .  .  .  .  2 

Right  pinna  .  .  .  .  .  .  .  .  .  .  2 

Left  pinna  .  .  .  .  .  .  .  .  .  .  2 

Mastoid  region  .  .  .  .  .  .  .  .  .  .  1 

f  Extensor  surface  1 1  , 

Forearms  <  ™  r  >  .  .  o 

k -flexor  surface  5  J 

Ttt  •  f  Flexor  surface  o"l 

ris  W  Extensor  surface  3  /  '  ’  ’  *  ^ 

tt  ,  f  Flexor  surface  o\  0 

k  Extensor  surface  8  J 

Fingers,  dorsal  surface  .  .  .  .  .  .  .  .  4 

Foot  .  .  .  .  .  .  .  .  .  .  .  .  1 

Thigh  .  .  .  .  .  .  .  .  .  .  .  .  1 

Scrotum  .  .  .  .  .  .  .  .  .  .  .  .  2 


55 
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On  the  helix  the  warts  are  of  the  hard  type  on  the  outer  surface,  markedly 
keratotic,  and  apt  to  recur  after  treatment.  On  the  inner  surface  they  are  soft. 
One  lesion  of  soft  type  occurred  on  the  lobule  of  the  ear. 


Fig.  q. — Treated  lesions,  including  epitheliomata,  among  gas  workers,  1933-42.  Head  and  neck,  54-5  per 
cent;  Upper  limbs  38-1  per  cent;  Scrotum  3-7  per  cent;  Lower  limbs  3-7  per  cent. 

Only  one  wart  has  developed  on  the  hairy  scalp.  This  was  in  the  temporal 
region. 

The  preponderance  of  lesions  on  the  flexor  surface  of  the  forearms  over 
that  on  the  extensor  surface  is  in  direct  contrast  to  the  distribution  on  the 
hands.  This  is  more  marked  on  the  extensor  surface. 
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Nodules  show  no  predilection  for  a  particular  surface  of  the  scrotum. 

The  papilloma  on  the  left  foot  is  of  note  as  the  only  one  occurring  on  the 
lower  limbs  in  tar  workers. 

Ninety  per  cent  of  the  untreated  lesions  occurred  on  the  head  and  neck, 
the  distribution  being  approximately  similar  to  that  of  those  treated. 

On  the  upper  extremities  the  number  of  warts  requiring  treatment  was 
greater  than  those  untreated. 

Among  the  gas  workers  the  sites  of  the  treated  lesions  are  described — the 
untreated  lesions,  5  in  number,  are  omitted. 

The  figures  are  small  and  no  inference  can  be  drawn. 

The  occurrence  of  an  epithelioma  on  the  thigh  and  sole  of  the  foot  in  two 
cases  is  noteworthy. 

The  distribution  in  the  smokeless  fuel  works  is  clear  from  the  table  on  p.  29. 

Period  of  Exposure. — The  average  age  of  the  tar  workers  developing  an 
epithelioma  was  49  years,  and  the  average  length  of  service  25  years. 

The  average  age  of  the  gas  workers  was  55  vears,  and  the  average  length 
of  service  29  years. 

It  is  significant  that  only  1  gas  worker  had  a  previous  lesion,  whereas  1 1  tar 
workers  had  previous  lesions. 

The  diagnosis  of  epithelioma  was  possible  on  clinical  examination  in  the 
case  of  1  tar  worker  and  2  gas  workers. 

The  generally  accepted  opinion  that  epitheliomata  occur  over  the  age  of 
40  years  and  after  long  exposure  to  tar  is  confirmed  by  the  gas  works  cases 
only  1  case  occurring  under  the  age  of  40. 

The  tar  works  cases,  however,  are  complicated  by  the  occurrence  of  previous 
lesions.  The  case  of  J.  G.  W.,  aged  27  years,  is  of  particular  interest.  Six 
previous  lesions  on  the  scrotum  had  been  treated,  but  none  was  sectioned. 
Moreover,  two  scrotal  warts  occurring  before  the  development  of  the  second 
epithelioma  were  not  sectioned. 

The  case  of  M.  F.  is  similar.  He  had  five  lesions  prior  to  the  epithelioma 
on  the  cheek,  none  of  which  were  sectioned.  He  was  31  years  old  and  had  two 
years’  service  when  the  first  wart  occurred. 

Other  examples  of  the  occurrence  of  a  first  lesion  needing  treatment  in 
tar  workers  under  the  age  of  40  years  are  : — 


Age  in 

Service 

Years 

in  Years 

Site 

Employment 

R.  J.  A. 

19 

2 

Nostril 

Pitch  labourer 

T.  A. 

35 

1 1 

Chin 

Pitch  labourer 

J.  B. 

40 

14 

Cheek 

Pitch  labourer 

T.  B. 

34 

17 

Nostril 

Pitch  labourer 

A.  B. 

34 

4 

Neck 

Pitch  labourer 

A.  C. 

4i 

1 

Lip  i\ 
Nose  2  j 

Anthracene  worker 

J.  C.  C. 

21 

5 

Eyelid 

Pitch  navvy 

W.  E. 

3i 

13 

Upper  lip 

Lister  driver  in  pitch  gang 

35 

Age  in  Service 


Years 

in  Years 

Site 

Employment 

J.  A.  M. 

34 

10 

Nose 

Pitch  navvy 

R.  G. 

37 

21 

Eyebrow 

Process  worker 

A.  C.  C. 

29 

12 

Cheek 

Pitch  worker 

G.  W.  H. 

36 

12 

Lower  lid 

Crane  driver 

J.  H. 

36 

10 

Neck 

Pitch  navvy 

J.  S.  L. 

34 

9 

R.  hand 

Pitch  navvy 

G.  H.  H. 

40 

2 

Forearm 

Pitch  navvy 

W.  A.  L. 

39 

6 

Upper  lid 

Pitch  navvy 

W.  G.  J. 

18 

3 

Chin 

Labourer 

J.  McL 

25 

2 

Cheek 

Labourer 

H.  H.  R. 

33 

1 

Upper  lip 

Labourer 

F.  C.  S. 

27 

4 

Chin 

Pitch  navvy 

A.  L.  S. 

27 

4 

Nose 

Pitch  navvy 

H.  R.  W. 

50 

2 

Nostril 

Pitch  navvy 

W.  H.  W. 

30 

6 

Chm 

Pitch  navvy 

It  becomes  evident  from  this  list  that  lesions  can  and  do  occur  in  young 
men  with  service  considerably  less  than  io  years.  It  is  unfortunate  that  no 
deduction  can  be  made  from  these  figures  as  to  the  incidence  of  epithelioma 
among  initial  lesions.  No  biopsies  were  made.  Academically  this  is  a  serious 
deficiency,  but  from  the  standpoint  of  a  Works  Aledical  Officer  the  dislike 
of  the  men  for  anything  like  a  knife  was  such  that  in  order  to  avoid  any 
interference  with  their  readiness  for  reporting,  biopsies  as  a  general  routine 
were  avoided.  To-day  biopsies  are  viewed  in  the  right  light  by  the  men. 
Had  biopsies  been  made,  in  the  light  of  what  is  happening  at  the  present  moment, 
it  is  fair  to  assume  that  a  proportion  of  these  lesions  would  have  proved  to  be 
epitheliomata. 

The  following  tables  show  the  frequency  of  all  initial  lesions  treated, 
including  epitheliomata,  according  to  (<2)  length  of  service  and  ( b )  age. 


a.  Frequency  of  Initial  Lesion  in  relation  to  Length  of  Service 


Under  5 

5-10 

10-20 

20-30 

30-40 

Years 

Years 

Years 

Years 

Years 

Gas  works  (50) 

1 

(woman) 

3 

13 

14 

19 

Tar  works  (62) 

10 

9 

25 

12 

6 

Chemical  works  (2) 

0 

0 

1 

0 

1 

Coalite  works  (5) 

0 

4 

1 

0 

0 

b.  Frequency  of  Initial  Lesion 

IN  RELATION  TO  AGE 

15-25 

25-35 

35-45 

45-55 

55-65 

Years 

Years 

Years 

Years 

Years 

Gas  works 

1 

(woman) 

3 

9 

17 

20 

Tar  works  .  . 

•  4 

9 

13 

14 

12 

Chemical  works 

0 

0 

0 

1 

1 

Coalite  works 

0 

2 

2 

0 

1 

Papillomata  occurring 

after  an 

exposure 

of  less 

than  10 

years  are 

seen  on  skin  exhibiting  clinical  signs  of  the  subacute  erythema  described  previously, 
which  generally  does  not  become  evident  under  less  than  10  years’  exposure. 
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Once  the  subacute  erythema  has  become  evident  papillomata  are  more 
prone  to  develop.  This  is  indicated  by  the  increased  number  of  lesions  which 
develop  after  15  years’  exposure. 

The  variation  in  the  numbers  and  period  of  service  before  growths 
appear  in  the  tar  works  and  gas  works  is  due  to  the  exposure  of  the  employees 
in  the  former,  not  only  to  tar  and  creosote  but  also  to  anthracene  and 
pitch.  Pitch  remains  the  most  potent  cause  of  lesions,  with  crude  anthracene 
second. 

Every  man,  with  one  exception,  who  developed  a  lesion  in  a  short  period 
as  shown  in  the  previous  list  was  a  pitch  worker. 

The  number  of  lesions  reported  varies  with  the  amount  of  work  done  in 
the  pitch  beds.  The  greatest  activity  is  in  the  early  spring  and  summer  when 
there  is  always  a  sharp  increase  in  the  number  of  growths  reported.  This 
declines  in  the  winter. 

This  seasonal  increase  is  not  confined  to  those  engaged  in  handling  pitch, 
but  affects  employees  engaged  on  other  tasks.  Pitch  in  the  form  either  of  dust 
or  vapour  is  blown  by  the  wind  for  considerable  distances.  The  stains  on  one’s 
collar  after  a  lengthy  visit  to  the  works  on  a  busy  day  will  prove  this  beyond 
doubt  unless  the  tingling  of  the  skin  of  the  face  has  already  done  so. 

With  the  exception  of  pitch  the  other  products  in  the  tar  works  are  manu¬ 
factured  in  enclosed  vessels.  The  preponderance  of  warts  occur,  therefore,  as 
would  be  expected,  among  pitch  and  anthracene  workers.  Among  the  other 
personnel  the  incidence  is  much  smaller.  Of  the  63  men  who  have  developed 
lesions  37  (60  per  cent  approximately)  were  pitch  workers  and  the  remaining 
26  (40  per  cent)  were  the  Works  Manager,  General  Foreman,  2  bricklayers, 
6  process  workers  (tar),  6  stillmen,  a  gatekeeper,  first  aid  attendant,  boilermaker, 
2  engine  attendants,  2  tar  wagon  drivers,  1  cooper,  1  crane  driver,  and  1  anthra¬ 
cene  labourer. 

None  of  the  remainder  of  the  tar  works  personnel  (171  in  number)  have 
ever  developed  a  wart.  In  brief,  the  warts  are  limited  to  approximately  30  per 
cent  of  the  personnel  and  the  chief  sufferers  are  the  pitch  workers. 

The  incidence  of  warts  varies  among  the  tar  works  personnel  precisely  as 
it  does  between  tar  workers  and  gas  workers,  the  deciding  factor  being  the 
intensity  and  duration  of  exposure. 

In  this  respect  the  low  rate  of  incidence  at  the  chemical  works,  where  the 
percentage  of  tar  (2  per  cent)  in  spent  oxide  is  the  highest  concentration  which 
can  be  encountered,  and  the  high  rate  of  incidence  in  the  coalite  works,  where 
exposure  to  crude  gas  containing  tar  vapour  was  intense  over  short  periods,  are 
a  marked  contrast. 

The  gas  workers  affected  include  among  others  stokers,  pipe  fitters,  retort 
setters,  fitters,  bricklayers,  engine  attendants,  coal  porters,  coal  trimmers,  lighter¬ 
men,  boiler  stokers,  the  Mechanical  Superintendent,  and  a  turner0 


37 


A  detailed  list  is  not  set  out  because,  as  has  been  stated  previously,  the 
interchangeability  of  work  makes  any  conclusion  impossible. 

Age  is  not  so  important  as  length  of  service.  The  bricklayer  G.  P.  in 
Table  IV  was  36  years  old  but  he  had  18  years’  service.  The  papilloma  on  the 
external  canthus  was  small.  It  was  his  first  lesion  and  was  innocent  in  appear¬ 
ance.  It  proved  to  be  malignant,  however,  on  section. 

Coalite  Works. — The  manufacture  of  coalite  calls  for  further  comment 
in  relation  to  the  development  of  warts  and  epitheliomata. 

The  plant  was  worked  from  1931  to  the  outbreak  of  war. 

It  had  been  considered  that  the  tar  resulting  from  the  low-temperature  dis¬ 
tillation  (600-620  C.)  in  the  process  would  prove  to  be  similar  in  its  effects  on 
the  skin  as  blast-furnace  tar.  Nevertheless  the  topmen  were  provided  with  long 
gauntlet  gloves,  trousers  lined  on  the  outside  with  American  cloth,  and  clogs. 
An  up-to-date  bath  house  with  adequate  facilities  for  washing  was  also  provided. 

In  April,  1938,  after  the  plant  had  been  in  operation  for  seven  years,  3  men 
reported  with  warts,  all  of  which  were  situated  on  the  scrotum.  The  scrotal 
skin  was  in  each  case  reddened  and  glazed  in  appearance,  and  the  sebaceous 
follicles  appeared  enlarged  except  in  the  case  of  F.  S.,  in  whom  the  scrotal  skin 
was  normal. 

The  following  are  brief  particulars  of  the  men 

C.  T.  E.,  aged  38.  Service  7  years.  No  previous  contact  with  tar.  Worked 
continuously  as  topman.  No  previous  lesions.  Three  rounded  red  hard  nodules 
about  J  in.  in  diameter  on  the  anterior  surface  of  the  scrotum.  No  enlarged  glands 
palpable  in  groins.  The  nodules  were  treated  by  radium.  None  was  sectioned. 
There  has  been  no  recurrence. 

J.  D.,  aged  37.  Service  6  years  as  general  labourer  on  the  plant  ;  subsequently 
2  years  as  topman.  No  previous  contact  with  tar.  A  solitary  hard  crusted  nodule 
about  J  in.  in  diameter  on  anterior  surface  of  scrotum.  No  enlarged  glands  palpable 
in  groins.  Dense  brown  pigmentation  of  scrotum,  penis,  and  groins.  Treated  with 
radium.  No  section  made.  No  recurrence. 

J.  W.  T.,  aged  37.  Service  7  years  (labourer  1  year,  topman  6  years).  No 
previous  contact  with  tar.  Six  hard  nodules  on  anterior  surface  of  scrotum.  Glands 
in  both  groins  hard  and  shotty.  All  nodules  excised.  On  section,  one  was  described 
as  “a  definite  carcinoma  extending  deeply  into  the  dermal  muscular  layer  ”.  The 
remaining  five  only  showed  round-celled  infiltrations,  but  no  definite  evidence  of 
malignancy.  There  has  been  no  recurrence.  The  enlarged  glands  subsided  and 
were  probably  inflammatory  in  origin. 

In  April,  1940,  seven  months  after  the  closure  of  the  plant,  another  case 
occurred. 

F.  S.,  aged  58.  Plant  fitter,  9  years’  service,  but  previously  had  worked  3  years 
(1929-31)  in  a  similar  process  elsewhere.  No  previous  contact  with  tar. 

Soft  papilloma  about  \  in.  in  diameter,  with  commencing  ulceration  at  summit 
on  nose.  Clinically  appeared  epitheliomatous.  This  was  confirmed  by  section. 
Treated  successfully  with  low-voltage  X  rays.  No  recurrence. 
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The  following  case  is  of  interest 

A.  T.  D.,  aged  39  years.  He  worked  as  a  topman  from  1933  to  1937.  He  then 
left  the  Company’s  service  and  worked  for  2  years  as  a  dock  labourer,  in  which  he  had 
no  contact  with  tar.  Prior  to  1933  he  had  worked  for  one  winter  in  a  gas  works  in  1931. 

In  April,  1939,  he  applied  for  re-engagement  and  on  routine  examination  was 
found  to  have  a  growth  on  the  posterior  surface  of  the  scrotum  about  \  in.  in  diameter. 
The  inguinal  glands  were  not  enlarged.  Clinically  the  lesion  was  considered  an 
epithelioma.  This  was  confirmed  by  section.  'Treatment  was  by  excision.  'There 
has  been  no  recurrence  of  this  growth,  though  a  further  scrotal  nodule  appeared  in 
1944.  This  was  not  sectioned,  was  small,  and  was  not  considered  malignant. 

'The  interest  in  these  cases  lies  in  the  fact  that  12  warts,  3  of  which  were 
malignant,  all  confirmed  by  section,  developed  in  5  men.  'Their  ages  were 
3$>  37>  37>  39>  and  5§  years.  The  man  of  58  had  an  epithelioma  on  the  nose 
after  12  years’  work  in  coalite  plants. 

The  remaining  four  had  worked  7,  8,  7,  and  4  years  on  the  plant.  Only 
in  the  case  of  A.  T.  D.  was  there  any  history  of  previous  exposure  to  tar,  i.e., 
one  winter’s  service  in  a  gas  works. 

If  he  be  excluded  then  it  appears  that  3  men  all  under  the  age  of  40  with 
an  average  exposure  of  7  years  to  low-temperature  tar  developed  10  scrotal 
warts.  Six  only  of  the  warts — all  in  the  same  man — were  sectioned,  one  proving 
malignant,  the  remainder  showing  round-celled  infiltrations.  These  can  be 
regarded  as  precancerous. 

In  brief,  low-temperature  tar,  which  is  lower  in  the  order  of  “  cracking  ” 
than  even  blast-furnace  tar,  can  produce  cancer.  Moreover,  the  period  of 
exposure  is  short — 7  years.  A.  T.  D.  had  had  only  4  years’  exposure  to  low- 
temperature  tar,  but  had  one  winter’s  exposure  to  high-temperature  tar  and 
so  cannot  be  considered. 

The  warts,  with  one  exception,  were  all  situated  on  the  scrotum.  This 
was  due  to  the  stance  of  the  topmen  over  the  retort  head  during  the  operation 
of  discharging  and  charging  retorts. 

Idiosyncrasy.— The  absolute  freedom  from  warts  enjoyed  by  some  tar  and 
pitch  workers  throughout  their  service,  the  development  of  warts  after  short 
service  in  others,  and  the  warts  which  frequently  occur  in  others  exposed  to 
similar  conditions  can  be  explained  only  on  the  basis  of  predisposition. 

In  the  period  under  review  3  tar  workers,  M.  F.,  T.  B.,  and  J.  A.  M.,  have 
had  respectively  7,  14,  and  8  warts  which  required  treatment. 

Many  others  have  had  5  or  6  warts.  Similarly  the  occurrence  of  warts, 
some  malignant,  in  pensioners,  long  after  removal  from  any  contact  with  pitch 
or  tar  can  only  be  ascribed  to  susceptibility. 

This  repeated  occurrence  of  warts  among  tar  workers  is  not  evident  among 
gas  workers,  in  whom  55  lesions  were  treated.  Of  these,  50  were  initial  growths, 
only  4  developing  subsequently,  whereas  1  man  had  a  wart  before  1933.  Of 
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these  tour,  two  occurred  in  one  man  and  one  in  two  others.  The  greatest  number 
of  warts  in  one  man  was  3. 

There  is  no  evidence  among  these  workers  that  a  fair  complexion  predisposes 
to  warts. 

PROTECTIVE  MEASURES 

Until  1932  no  definite  measures  had  been  adopted  beyond  the  provision  of  bath 
houses  in  the  various  works,  and  gauntlet  gloves  for  stokers,  and  the  exhibition  of 
notices  in  the  various  lobbies  drawing  attention  to  the  need  for  reporting  warts. 

The  official  attitude  was  that  the  man  must  not  be  frightened  and  the 
arrangements  for  treatment  of  any  wart  were  left  to  the  engineers.  The  medical 
officer  played  no  part. 

As  it  was  evident  that  exposure  to  tar  and  pitch  was  inevitable  by  the  nature 
of  the  process,  that  it  will  remain  so  until  such  time  as  the  process  may  be 
changed,  and  that  eradication  of  the  noxious  substance  is  impossible,  it  was 
felt  that  the  only  method  of  lessening  the  hazard  was  by  control,  and  that  to 
effect  such  a  control  successfully  the  education  and  co-operation  of  those 
exposed  was  essential. 

Accordingly  in  1932  it  was  decided  to  deal  with  the  problem  of  skin  cancer 
by  talking  freely  to  the  men,  foremen  and  officials,  first-aid  attendants  and  nurses, 
on  every  opportunity  about  warts,  the  possible  development  of  cancer,  the 
painless  treatment,  and  the  certainty  of  speedy  cure.  As  was  expected,  the 
reaction  was  an  intelligent  understanding  and  co-operation. 

It  was  appreciated  then,  as  the  experience  set  out  confirms,  that  the  dangerous 
spot  was  the  tar  works  and  that  the  risk  of  warts  was  far  less  in  the  gas  and 
chemical  works. 

Accordingly  weekly  visits  were  made  to  the  tar  works.  These  have  been 
continued  and  have  now  become  a  regular  feature  of  the  life  of  the  works.  Men 
who  wish  to  report  a  wart  or  any  other  trouble  do  so.  There  is  no  compulsion 
and  the  system  works  smoothly  and  efficiently,  with  the  best  will  on  the  part 
of  everyone.  The  attitude  of  foremen  and  other  executives,  too,  is  essential 
to  success.  Any  grumbling  at  loss  of  time  or  loss  of  wages  while  seeing  the 
doctor  or  receiving  treatment  would  be  most  harmful.  The  contrary  is  the 
case — these  officials  are  now  as  alive  as  the  men  to  the  need  for  the  greatest 
supervision.  Washing  time  is  regarded  very  liberally  for  all  workers  quite  apart 
from  the  Statutory  requirements  for  pitch  workers. 

The  loss  of  wages  consequent  on  incapacity  was  considered  to  be  another 
reason  for  non-reporting,  the  payments  under  the  Workmen’s  Compensation 
Act  in  the  event  of  incapacity  being  considerably  smaller  than  wages.  The 
Management  decided  that  in  the  case  of  loss  of  time  due  to  tar  warts,  payment 
of  compensation  was  to  be  supplemented  by  a  grant  so  that  no  financial  loss 
would  be  incurred  by  a  workman. 
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Loss  of  time  of  over  3  days  arises  only  in  the  case  of  epitheliomata  owing 
to  the  daily  attendances  required  in  hospital.  For  the  ordinary  papilloma  one 
attendance  suffices  and  wages  are  unaffected. 

'This  measure  is  of  immense  importance  in  the  successful  working  of  the 
scheme. 

The  next  steps  were  to  install  shower  baths  in  the  lobbies  in  addition 
to  the  deep  tubs  which  were  already  used,  to  ensure  an  adequate  soap  supply 
and  towels,  and  provide  a  skin  cleanser  in  the  form  of  an  emulsion  of  90  per 
cent  rape  seed  oil  and  10  per  cent  diethylamine  oleate. 

Soap  is  in  liquid  form  and  has  the  following  formula 


Saponified  Coco-nut  Oil  (Potash  Soap)  20  per  cent 
Sulfonated  Lorol  2  ,,  ,, 

Water  78  ,,  ,, 

Softened  water  would  be  an  added  benefit,  but  so  far  practical  difficulties 
have  prevented  its  provision. 

The  nature  of  pitch  getting  and  the  ubiquity  of  the  dust  or  fumes  are  such 
that  protective  clothing,  i.e.,  gloves,  are  impracticable.  Goggles  are  essential 
and  are  provided  and  worn. 

The  protection  of  the  face  particularly  was  indicated,  not  only  on  account 
of  it  being  the  site  of  election  for  warts,  but  by  reason  of  the  ‘  smarts 

At  first  lanolin  and  castor  oil  were  tried  but  the  men  would  have  none  of  it. 
Their  chief  complaint  was  that  this  made  it  extremely  difficult  to  clean  their 
faces  at  the  end  of  a  shift.  This  was  not  difficult  to  understand  seeing  the  greasy 
stained  faces. 

Another  complaint  was  that  lanolin  in  particular  aggravated  the  ‘  smarts 
The  solubility  of  tar  and  pitch  in  lanolin  probably  brings  the  pitch  in  solution 
into  more  intimate  contact  with  the  skin  and  so  accounts  for  this  complaint. 

Eventually  it  was  decided  to  try  the  effects  of  a  kaolin  paste  composed  so 
as  to  adhere  to  the  skin  of  the  face  and  this  has  now  been  used  for  many  years 
by  the  pitch  gangs.  Its  efficacy  is  gauged  by  the  demand  for  it.  This  is  insistent. 
Whether  or  not  it  will  in  the  future  have  any  effect  in  lessening  the  incidence  of 
warts  on  the  face  is  problematical,  but  it  is  certain  at  least  that  it  prevents  the 
‘  smarts  ’.  It  must  act  either  as  a  barrier  to  pitch  dust  or  as  a  reflector  of  the 
sun’s  rays. 

The  present  vogue  of  barrier  creams  led  to  a  trial  by  two  experienced 
workmen.  Their  opinion  was  so  definite  and  condemnatory  that  nothing  further 
was  attempted  in  this  direction. 

Transfers  from  the  tar  works  on  account  of  warts  are  rare — only  one 
(J.  G.  W.)  has  occurred  in  the  period.  He  had  two  scrotal  epitheliomata  on  a 
red  glazed  skin  which  looked  most  unsatisfactory,  and  was  transferred  to  the 
distribution  side. 
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Otherwise  men  remain  in  the  tar  works.  The  wages  are  good  and  such  is 
the  degree  of  confidence  in  their  reporting  and  the  ease  and  certainty  of  cure 
that  this  is  felt  to  be  the  correct  viewpoint. 

The  justification  for  this  confidence  is  exemplified  by  the  pensioners  who 
have  reported  back  for  treatment  after  leaving  the  service  and  the  men  trans¬ 
ferred  on  promotion  to  other  duties  on  the  distribution  side  who  have  reported 
lesions  after  a  lapse  of  many  years. 

In  the  gas  and  chemical  works  reliance  is  placed  on  the  same  method  of 
talking  freely  to  all  concerned.  Visits  except  to  plants  are  not  made  as  in  the 
tar  works.  Apart  from  it  being  impossible  to  accomplish,  it  is  not  considered 
necessary.  Talk  among  the  men  following  on  the  reporting  and  successful 
treatment  of  a  wart  is  the  best  possible  propaganda.  Rodent  ulcers,  common 
warts,  sebaceous  cysts,  stellate  nasvi,  pustules,  boils,  meibomian  cysts,  styes, 
and  a  host  of  other  conditions  come  into  the  net.  They  are  never  dismissed 
lightly.  This  interest  in  the  condition  of  their  skin  is  invaluable  in  achieving 
the  object  in  view.  As  in  the  tar  works,  the  bath  houses,  lobbies,  and  their 
equipment  are  kept  in  good  working  order. 

Apart  from  the  executive,  the  first  aid  attendants  and  nurses  also  play  their 
part  in  bringing  to  notice  any  suspected  lesion  which  they  may  encounter. 

The  facility  of  the  hospital  appointment,  no  queues,  the  painlessness  of 
treatment  by  low-voltage  X  rays,  and  the  subsequent  trifling  discomfort  of  the 
reaction  are  all  important  factors. 

Reference  has  been  made  to  the  small  number  of  cases  of  chronic  dermatitis 
of  the  forearms  in  this  group  of  workers.  This  appears  to  be  due  to  the  combina¬ 
tion  of  good  washing  facilities  with  the  generally  improved  standards  of  personal 
cleanliness  prevailing  amongst  present-day  workmen.  All  these  workmen  bath 
at  the  end  of  their  work  and  change  into  clean  clothing,  which  is  kept  in  a 
locker.  Moreover,  the  baths  have  been  installed  for  over  30  years.  It  is 
reasonable  to  suppose  that  increasing  use  of  good  bathing  facilities  arising  from 
this  improved  standard  of  personal  hygiene  will  eventually  eliminate,  at  any 
rate,  shagreen  skin. 

In  addition  to  good  washing  facilities  there  must  be  provided  a  quick 
effective  means  of  cleaning  the  skin,  particularlv  the  hands,  forearms,  and  face. 
The  rape  seed  oil  emulsion  and  liquid  soap  provide  this.  Failing  such  provision 
either  solvents  are  used  or  the  skin  is  not  cleaned  effectively.  Effective  bodily 
cleansing  means  that  contact  with  the  irritant  is  reduced  from  24  hours  per  day 
to  8  hours. 

It  seems  desirable  at  this  point  to  revert  to  acute  dermatitis,  which  was 
described  initially. 

An  attempt  is  made  at  the  medical  examination  on  entrance  to  lessen  the 
risk  of  skin  disorder  by  excluding  men  exhibiting  clinical  signs  of  skin  disorder 
or  who  give  a  history  of  such. 
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The  control  in  this  again  depends  primarily  on  the  awareness  of  the 
condition  on  the  part  of  the  worker,  official,  and  first  aid  services.  Workmen 
are  not  slow  in  reporting  any  rash  and  particularly  one  on  the  hands  or  feet, 
which  they  naturally  and  invariably  attribute  to  their  occupation. 

All  such  cases  have  the  right  to  see  the  Works  M.O.  If  they  do  not 
exercise  the  right,  but  most  do,  they  are  sent  by  an  executive  or  first  aid  attendant 
to  the  M.O.  This  is  an  instruction.  In  this  way  cases  are  caught  early  and 
change  of  work,  if  indicated,  together  with  treatment  while  at  work,  generally 
cures  the  condition. 

If  a  certificate  of  incapacity  on  account  of  any  skin  condition  is  received 
in  any  department  in  the  Company  in  reference  to  any  employee,  its  contents 
are  telephoned  to  the  M.O.  and  the  employee  is  asked  to  attend  for  examination. 
This  is  as  much  in  the  interest  of  the  employee  as  the  Company. 

Reliance  is  placed  on  an  emulsion  of  castor  oil  in  the  various  lobbies  for 
hand  cleansing,  adequate  washing  facilities,  and  gloves  where  necessary.  The 
issue  of  soda  for  cleaning  purposes  is  strictly  controlled. 

Barrier  creams  have  been  tried  on  a  large  scale  with  the  conclusion  that 
their  use  is  very  limited.  In  heavy  types  of  manual  work  they  are  useless. 

Considerable  emphasis  is  laid  on  possible  harmful  results  following  the  use 
of  solvents  for  hand  cleansing.  As  long,  however,  as  hands  get  stained,  with 
paint  particularly,  this  advice  is  unlikely  to  be  heeded.  Nothing  short  of  a 
solvent  will  remove  paint  quickly.  Solvents  will  be  used  and  it  is  therefore 
considered  better  to  provide  the  emulsion  for  application  to  the  skin  at  the 
conclusion  of  work. 

Kaolin  Paste. — A  paste  to  protect  the  skin  from  pitch  dust  : — 

Distilled  Water  1000  ml.  Phenol  18  g. 

Starch  14  g.  Kaolin  800  g. 

The  starch  is  made  into  a  thin  paste  with  50  ml.  of  water,  then  poured  into  950  ml.  of  boiling 
water.  The  boiling  is  continued  for  a  few  minutes  to  ensure  the  breaking  of  the  starch  cells. 
It  is  then  cooled  to  90  F.  or  less.  The  phenol  is  added  to  the  mucilage  and  finally  the  kaolin  in 
small  quantities  at  a  time,  with  constant  stirring.  The  finished  paste  should  be  of  a  uniformly 
smooth  texture.  It  is  conveniently  stored  in  a  stoppered  wide-mouthed  jar. 


SUMMARY 

1.  The  incidence  of  acute  dermatitis  due  to  occupational  causes  in  a  large 
gas  undertaking  is  low. 

2.  Low  as  it  is,  it  is  no  more  prevalent  in  the  gas  works  among  retort 
house  stokers  than  among  capstan  operators  in  the  machine  shops. 

3.  A  mild  folliculitis  of  the  lower  limbs  is  fairly  common  among  retort 
house  stokers. 

4.  "bar,  per  se ,  is  not  so  productive  of  acute  dermatitis  as  other  substances 
encountered  in  the  various  ancillary  processes. 


43 


5.  In  io  years  i  case  of  incapacitating  dermatitis  and  3  of  non-incapacitating 
dermatitis  occurred  in  the  tar  distillery. 

6.  The  only  common  form  of  acute  dermatitis  caused  by  tar  and  pitch  is 
an  erythema  of  the  face. 

7.  Acne  is  not  common  among  tar  workers. 

8.  Warts  occur  predominantly  on  the  face  of  tar  workers,  but  in  about 
equal  frequency  on  the  face  and  upper  limbs  of  gas  workers. 

9.  The  incidence  of  warts  and  epitheliomata  among  gas  workers  is  very 
much  lower  than  among  tar  and  pitch  workers. 

10.  The  scrotum  is  not  the  site  of  election  for  warts,  except  in  the  case  of 
coalite  workers. 

11.  The  number  of  growths  which  were  sectioned  in  the  series  is  too  small 
to  allow  any  definite  conclusions  to  be  drawn  as  to  the  time  required  for  a 
papule  or  nodule  to  become  malignant.  It  is  significant,  however,  that  approxi¬ 
mately  50  per  cent  of  the  sections  showed  definite  malignant  changes  if  the 
lesions  diagnosed  clinically  and  subsequently  confirmed  by  biopsy  are  excluded. 

It  would  appear  that  any  wart  which  has  a  diameter  at  its  base  of  J  in.  is 
more  likely  to  prove  malignant  on  section  than  otherwise. 

12.  Treatment  of  papillomata  and  epitheliomata  by  the  clinical  method  of 
low-voltage  X  rays  is  most  successful,  causing  a  minimum  loss  of  working  time 
and  personal  discomfort. 

13.  The  distillation  of  tar  in  various  gas  works  results  in  many  lesions 
being  attributed  to  gas  making  which  are  in  fact  due  to  tar  distillation.  This 
results  in  a  wrong  conception  of  the  hazard  in  a  gas  works  in  which  there  is  no 
tar  distillation. 

14.  Pitch  is  the  most  potent  of  the  products  of  tar  distillation  in  producing 
warts. 

15.  With  the  education  and  co-operation  of  employees,  the  provision  of 
adequate  facilities  for  body  cleansing,  a  liberal  interpretation  by  an  employer 
of  his  obligation  to  employees,  and  a  simple  form  of  treatment,  it  is  possible 
without  periodic  compulsory  inspections  to  reduce  deaths  from  cutaneous  cancer 
to  a  minimum  over  a  period  of  10  years  in  a  big  undertaking  and  to  experience 
a  negligible  loss  of  working  time. 

In  conclusion  the  experience  described  justifies  the  opinion  that  no  case 
of  death  from  cutaneous  cancer  need  arise  in  the  process  of  coal  and  tar 
distillation. 
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Fig.  io. — E.  J.,  tar  process  worker  since  1911.  March  17,  1927,  wart  on 
1932,  wart  on  nose — radiated.  Present  lesion  on  forehead— history  3  weeks,  size  3% 
Oct-  21,  1935,  successfully. 


neck — radiated, 
in.  Soft  type. 


Sept.  5, 
Radiated 
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Fig.  ii. — G.  T.  B.,  aged  42  years. 
P.W.,  1933  (March)  ;  3rd  P.W.,  1933 
cap.  Size  §  in.  diameter.  History  1 


Pitch  navvy.  Entered  Company’s  service  1928,  1st  P.W.,  1932  ;  2nd 
(July).  Present  /esion  (1934)  :  Typical  wart  of  hard  type  with  keratin 
week.  Radiated. 
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Fig.  i2 .- — F.  F.,  aged  17.  Born  Sept.  28,  1919.  Entered  Company’s  service  Oct.  4,  1935. 
Engaged  in  barrel  yard  at  O.Wf. — empty  tar  barrels.  Pitch  bed  400  yd.  away.  S.W.  wind  blows  fumes. 
Present  crop  of  papules  (23)  appeared  about  10  days  ago,  size  varying  from  |  to  j  in.  Generalized  acne 
vulgaris  in  addition. 
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Fig.  13. — C.  S.,  aged  68  years.  Employed  as  a  fitter  at  O.W.  for  43  years.  Left  Company’s  service  3  years 
ago.  Had  never  had  a  wart  previously. 

Right  pinna  :  Indefinite  history  of  papule  for  years  (  ?  16),  which  has  grown  in  past  5-6  weeks.  Large 
P.W.  |X  1  X  |  in.  in  depth.  Keratinized  with  signs  of  necrosis  on  summit.  No  glands. 

Arms  :  See  Fig.  6. 

Face  :  Fresh,  rosy  complexion.  No  acne. 
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Fig.  14 — C.  A.  S.,  aged  64  years.  Entered  Company’s  service  Aug.  27,  1903.  Pitch  worker  until 
10  years  ago.  Storekeeper  subsequently.  Wart  (nose)  1925.  Wart  (lower  lip)  1932.  Present  lesion 
(Feb.  24,  1936)  :  Size  f  in.  History  14  days.  Hard,  conical  type  with  necrotic  centre.  Radiated. 
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Fig.  15. — W.  J.  R.,  aged  58  years. 

history.  Hard 


Pitch  worker  19  years.  Radiated  16  occasions, 
raised  edges.  Horny  cap  in  depressed  centra] 


Present  wart 
area. 


14  days 
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Fig.  1 6. — J.  C.  C.,  aged  21  years.  Tar  works  for  6  years  ;  2  years  driving  trolley  for  pitch  gang  ;  2  years 
naphthalene  plant  ;  1  year  tar  pumping.  Soft  vascular  wart  showing  zones  clearly  with  a  necrosing  cap. 

Radiation  Dec.  29,  1937.  Re-radiated  Feb.  23,  1938.  Reaction  accompanied  by  marked  oedema  of  lid 
plus  conjunctivitis. 
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Fig.  17. — A.  L.  B.,  aged  51  years.  Entered  Company’s  service  1920.  Has  worked  in  pitch  gangs  for 
18  years  on  and  off.  Present  lesion  first.  Epithelioma  1  in.  in  diameter  ulcerating.  Stated  had  grown  in 
3  weeks. 


52 


Fig.  1 8. — Same  patient,  after  radiation. 
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Fig.  19. — G.  E.  B.,  aged  35  years.  Labourer,  East  Greenwich  Works.  Entered  Company’s  service 
1927,  i.e.,  7  years’  service.  Never  worked  in  tar  and  has  been  occupied  in  building  a  breakwater  near  (300 
vd.)  Tar  Filling  Station  at  O.W.  P.W.,  left  cheek — 1  month’s  duration.  Keratinized  cap  ^  in.  in  diameter. 
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